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HEARING. 



Statb House, Boston, Feb. 24, 1882. 

The Chairman (Senator Horton) . The parties in interest here so 
well understand the position of the case, that it is hardly necessary 
to make even the simple statement I propose to. 

Last year the city of Cambridge applied to the Legislature for au- 
thority to take the water of the Shawshine River. The city of Bos- 
ton afterwards put in an application, and the two cities appeared here 
in a sort of joint capacity, asking for a joint bill ; and the city of 
Cambridge subsequently asked that a joint bill should not be reported, 
but that a bill might be reported allowing that city to take the water. 

The Committee reported to the Legislature leave to withdraw, so 
far as the city of Boston was concerned, and reported a bill allowing 
the city of Cambridge to take the water. The Legislature referred 
the whole subject to the next General Court ; and the various peti- 
tions and bills of last year have been formally taken from the files, 
and referred to this Committee. 

In addition to that, there is also a new petition this year from the 
Mayor of Boston for leave to take the water of Shawshine River, and 
there are several remonstrances from the town of Andover against 
the same. The whole subject is open, as it was last year. 

Is the city of Boston represented here? 

Mr. Hammond. Mr. Chairman and gentlemen of the Committee, 
I appear for the petitioners, and I was about to inquire who appears 
in any capacit}'^ here, in order that we may know whom we are to 
meet. , 

• The Chairman. The city of Boston understands that this hearing 
is to be had. If they are not here, it is their own fault. I do not 
see any reason wl^j'^ we should not go on with the case. Have you 
made any arrangement, Mr. Hammond, with the city of Boston this 
year? 

Mr. Hammond. No, sir: we are untrammelled by any alliances. 

Mr. Morse. I will ask whether the Chairman has a copy of the 
vote adopted last year, referring these matters to the Legislature of 
this year, or whether the Chairman can state under what circum- 
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HEARING. 



State Housb, Boston, Feb. 24, 1882. 

The Chairman (Senator Horton) . The parties in interest here so 
well understand the position of the case, that it is hardly necessary 
to make even the simple statement I propose to. 

Last year the city of Cambridge applied to the Legislature for au- 
thority to take the water of the Shawshine River. The city of Bos- 
ton afterwards put in an application, and the two cities appeared here 
in a sort of joint capacity, asking for a joint bill ; and the city of 
Cambridge subsequently asked that a joint bill should not be reported, 
but that a bill might be reported allowing that city to take the water. 

The Committee reported to the Legislature leave to withdraw, so 
far as the city of Boston was concerned, and reported a bill allowing 
the city of Cambridge to take the water. The Legislature referred 
the whole subject to the next General Court ; and the various peti- 
tions and bills of last year have been formally taken from the files, 
and referred to this Committee. 

In addition to that, there is also a new petition this year from the 
Mayor of Boston for leave to take the water of Shawshine River, and 
there are several remonstrances from the town of Andover against 
the same. The whole subject is open, as it was last year. 

Is the city of Boston represented here ? 

Mr. Hammond. Mr. Chairman and gentlemen of the Committee, 
I appear for the petitioners, and I was about to inquire who appears 
in any capacity here, in order that we may know whom we are to 
meet. , 

The Chairman. The city of Boston understands that this hearing 
is to be had. If they are not here, it is their own fault. I do not 
see any reason wl^y we should not go on with the case. Have you 
made any arrangement, Mr. Hammond, with the city of Boston this 
year? 

Mr. Hammond. No, sir : we are untrammelled by any alliances. 

Mr. Morse. I will ask whether the Chairman has a copy of the 
vote adopted last year, referring these matters to the Legislature of 
this year, or whether the Chairman can state under what circum- 



stances that vote was passed, whether with refeVence to the report, 
" Leave to withdraw," or with reference only to the bill relating to 
Cambridge ? 

Mr. BuLLARD. I remember what the fact was, because I have re- 
ferred to the Senate report, which shows that the report of the Com- 
mittee, "Leave to withdraw," in relation to Boston, was amended 
by a recommendation that the subject be referred to the next General 
Court. 

Mr. Morse. I will not trouble the Chairman. I only desired to 
have the fact clearly understood, how this matter comes before this 
Committee. 

The Chairman. That is the fact about it. The Legislature re- 
ferred the whole subject, both the report, " Leave to withdraw," and 
the bill allowing the city of Cambridge to take the water, to the 
present Legislature. They were all treated alike. 

Mr. Hammond. It is the view of the Committee that the question 
whether Boston shall have the water, or any part of it, is to be heard 
at the same time with the petition of Cambridge ? 

The Chairman. We thought it would be in the interest of econ- 
omy of time if the Committee heard the petitioners from the city of 
Cambridge or Boston, we do not care which, and then the other 
party, and let the remonstrants be heard in opposition to the whole. 

Mr. Hammond. That is, it is understood that this is to be the 
beginning of the hearing upon the whole subject ? 

The Chairman. Yes, sir: we propose to hear the petitioners. 
You may settle it between yourselves which shall put in their case 
first, and then let the remonstrants follow« 

Mr. Hammond. Now I should like to have the appearances en- 
tered here, in order that we may know whom we have to meet. 

Mr. Poor. I appear for the town of Andover, and for the Marland 
Mills, Moses T. Stevens's works. I understand my brother BuUard 
appears for J. P. Bradlee, of the Ballardvale Mills, and Mr. R. M. 
Morse, jun. , for the Smith & Dove Manufacturing Co. ; and I ought, 
perhaps, to say that Mr. Nathan Morse is expected also to appear 
for the town of Andover, but cannot be here to-day. 

Mr. Bailey. Perhaps I ought to s&y that the position of the city 
of Boston is not one entirely in opposition to Cambridge. If the 
Committee see fit to give Cambridge the right to take this water, 
coupled with permission to the city of Boston to take it also, in such 
proportions as the Committee shall deem proper, we should not ob- 
ject ; but we should object to Cambridge being granted the right to 
take this water, excluding Boston. Of course, if the Committee see 
fit to give the water to Boston, and extend the same privilege to 
Cambridge, we should not object to that. 



The Chairman. Do you agree to stand or fall together? 
Mr. Hammond. No, sir, we do not. 

OPENING STATEMENT OF J. W. HAMMOND, Esq. 

Mr. Chairman and Gentlemen of the Committee, — I appear 
here in behalf of the petition of the city of Cambridge ; and, while the 
Committee generally may be familiar with the subject, I suppose I 
must assume that the question must be gone over de novo^ as if there 
had been no hearing last year. 

Perhaps a simple statement of the manner in which Cambridge is 
situated now, in reference to water, will be useful in considering the 
case. 

In the year 1856, or thereabouts, a private corporation was author- 
ized to take water from Fresh Pond, then lying partly in Cambridge 
and partly in Belmont, for the purpose of supplying the inhabitants 
of Cambridge with water for domestic and other purposes. In 1865 
authorit}' was given to Cambridge by the Legislature to purchase 
the franchise of that corporation, and, in its municipal capacity, to 
suppl}^ the inhabitants of Cambridge with water. At that time it 
was supposed that the waters of Fresh Pond were entirely adequate 
to meet the reasonable necessities of the city for many years to come. 
But in 1875 it became apparent that Fresh Pond itself was not 
sufficient, and authority was obtained from the Legislature to take 
the waters of Sp}' Pond, a pond situated entirely in Arlington, con- 
sisting of about one hundred and sixteen acres, — a shallow pond, 
however ; the waters of Little Pond, a pond of about nineteen acres, 
situated in Belmont ; and also the waters of Wellington Brook, which 
is a stream running into Alewife Brook. Fresh Pond is connected 
with the ocean by Alewife Brook, Wellington Brook running into 
Alewife Brook. Little Pond also finally comes into Alewife Brook, 
and also Spy Pond. It was supposed that this supply would be 
ample for the city. It was supposed that the water would be good, 
and we should not need any more water for a great while. In 1878-79 
the town of Belmont, in which was situated a part of Fresh Pond, 
authorized the construction of a large slaughter-house upon the 
borders of Fresh Pond. This put the city of Cambridge in a state 
of considerable agitation, and a petition was circulated among the 
citizens, asking the city to take immediate steps to secure, by pur- 
chase or otherwise, sufficient land upon the margin of Fresh Pond to 
protect her water-supply from pollution. It was deemed a verj- 
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important matter ; and in 1879 a committee was appointed by the 
City Council of Cambridge, consisting of the Mayor, the President 
of the Water Board, the President of the City Council, the city 



engineer, the city physician, and the city solicitor, to thoroughly 
investigate the subject of the water-supply, and see what steps could 
be taken to put the matter bej'ond a peradventure. That committee 
employed Mr. Chesborough, who must by this time, if not before, 
be known to this Committee, probably one of the most competent 
engineers on the whole subject of water-supply of cities in the Union ; 
especially familiar, by his connection with water- works in this part 
of the State, with the resources for the supply of water in the eastern 
part of Massachusetts. They employed that gentleman as a con- 
sulting engineer, and they had the full benefit of his judgment and 
experience upon the matter. He gave it careful attention, made a 
thorough examination of the whole matter, and made a report to 
this committee appointed b^'' the City Council. He was an engineer- 
ing expert. We also had upon the committee Prof. Edward S. 
Wood, who must be known to the Committee, and who is regarded 
as one of the most experienced and valuable sanitary investigators. 
If he were not present to hear what I have to say, perhaps I could 
speak of him in more complimentary terms. But, in substance, the 
commission did all that could be done in the way of employing 
experts, and in the way of getting advice and opinion, to see what 
it was best for Cambridge to do. They reported to this commission, 
and this commission reported to the city ; and it is a fact, which I 
suppose cannot be controverted, that the water of Spy Pond is not 
suitable for domestic purposes, and we never have used it, and we 
say it is not safe ever to tiy to use it ; also, that the water of Little 
Pond — thcf nineteen-acre pond — is not suitable, by reason of the 
situation of the pond, for domestic purposes ; and that Wellington 
Brook, a small brook upon which many houses are situated, is not 
suitable, except at certain seasons of the year, — seasons when the 
ground is frozen, and the snows are melting and running off, sub- 
stantially without touching the ground or the impurities in the 
ground. That is to say, that we must give up Spy Pond, we must 
give up Little Pond, and we must use Wellington Brook only at 
seasons of the year when the water is running down over frozen 
ground ; and that is only a few days in the spring of the year, such 
a day as it is to-day, and such days as we have had within a week 
or a fortnight. A conduit, however, before this report was made, 
had been constructed, connecting Fresh Pond with Spy Pond by the 
way of Little Pond. Little Pond lies between Fresh Pond and Spy 
Pond, and this conduit connects Fresh Pond and Little Pond ; and 
then there is another conduit from Little Pond to Spy Pond. Wel- 
lington Brook strikes the conduit between Fresh Pond and Little 
Pond, so that we can take the water of Wellington Brook into Fresh 
Pond, by means of our conduit, without tapping either of the other 



ponds ; and that is what is done. That, of course, Mr. Chairman, 
reduced the water-suppl}'^ of Cambridge to Fresh Pond, and to Wel- 
lington Brook at such seasons of the year as the water was suitable 
for use. It alarmed us ; it put us at once to a knowledge of the 
fact, that all our arrangements for getting any other supply than 
Fresh Pond furnished, had ended in getting, for a few daj^s in the 
year, whatever water would run down that small Wellington Brook. 
Since that report the waters of Little Pond have not been used ; 
we have never used the waters of Spy Pond, and we have done 
practicall}' this : In the spring of the year, "when the waters of Wel- 
lington Brook could be safely taken, we have allowed them to be 
conducted, by means of the conduit, into Fresh Pond, to fill up the 
pond ; and we have drawn from that as a reservoir until the time 
came again when we could do the same thing. 

Now, what is the capacity of Fresh Pond? It is good, all the 
engineers who have examined it say, for about 1,750,000 gallons a 
day. We cannot. rely upon any more. I need not say to this Com- 
mittee that the water-supply of a city, like the strength of a chain, is 
to be measured by, its weakest link. It is not the maximum supply, 
but the minimum supply, that the cities must reckon upion, when 
they consider the value of water-supply. We can rely upon Fresh 
Pond for 1,750,000 gallons a day, and we can rely upon it for no 
more. The natural water-shed of Fresh Pond has been shut off from 
the pond by reason of the impurities thereon ; so that, while it was 
originally about twelve hundred acres, it is now only about five hun- 
dred acres. It is perfectly clear that 4t is only a matter of a few 
years, perhaps of a few months, when the entire water-shed of Fresh 
Pond, if the water is to be used for domestic purposes, must be shut 
oflT from the pond. 

Now, Cambridge has a population of rising 52,000. At fifty gal- 
lons a day, which all will concede not to be an extravagant estimate, 
we need more than 2,500,000 gallons per day. That is the actual 
need, — 750,000 gallons a day, on an economical estimate, more 
than Fresh Pond can supply us. That is our position to-day, and 
has been for some years. In order to get this extra 750,000 gallons 
a day, we are obliged to fill up our pond from the fitful waters of 
Wellington Brook, and draw upon Fresh Pond as a natural reservoir. 
That is our condition. If a spring should pass without our being 
able to fill up the pond from Wellington Brook in the manner which 
I have described, there would be a water famine in Cambridge : that 
is indisputable. This shows the necessities of the situation. We 
need 2,500,000 gallons every day ; we get from Fresh Pond 1,750,000 
gallons. We must rely upon Wellington Brook, and whatever sur- 
plus water there is in Fresh Pond, for the balance. It is perfectly 
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clear, however, that the capacity of Fresh Pond must constantly 
decrease, as the water-shed is shut out from the pond, and we shall 
be eyentually reduced, so far as Fresh Pond is concerned, to take 
such waters as come into it by the deep underground currents, which 
amount to considerable in the course of a 3'ear. 

Tou will bear in mind that we have set our consumption at fifby 
gallons a day for each inhabitant, which is less than two-thirds the 
amount of water which is now actually used by Boston ; and, if we 
should require the same amount per inhabitant that Boston uses, we 
should be in a water famine at once. 

The Chairman. Let me see if I understand you. I understand 
that your need is 2,500,000 gallons a day, reckoning fifty gallons a 
day to each inhabitant? 

Mr. Hammond. Yes, sir : it is over that ; it is 2,600,000 gallons. 

The Chaibman. And Fresh Pond only furnishes 1,750,000 gallons. 

Mr. Hammokd. That is all ; that is its capacity. And, in making 
that statement, I rely not only upon our own engineer, but I rely 
upon another engineer, whom all recognize to be an engineer of ca- 
pacity, who has examined tbis matter thoroughly ; and that is Mr. 
Crafts, who examined it with reference to a supply for Watertown. 
My impression is that he put it at only 1,600,000 gallons a day. I 
have Mr. Crafts' s document, which can be referred to b}' our friends 
on the other side, if they desire to know any thing about it. 

Now, last year, the pond was lowered more than nine feet below 
its high-water mark, so that the area of the pond, which at high-water 
mark is about one hundred and ninety acres, was reduced to one hun- 
dred and fifty. 

Perhaps I ought to explain to you the nature of our water-works 
to a certain extent. We are obliged to pump our water. We have 
a stand-pipe system ; we have a small reservoir with a stand-pipe. 
We pump the water from Fresh Pond, the pump-house being upon 
the borders of the pond. The water is taken, by the suction-pipe of 
the pump, from a well inside of the building where the pumps are 
situated. There is a conduit four feet in diameter reaching from 
that well out into the middle of the pond, and the water comes from 
the pond into the well through this four-foot conduit. The top of 
that conduit is nine feet below high-water mark of the pond. Last 
year the water got below the top of the conduit fourteen inches, so 
that it would not run into the well f^om which the pump took the 
water fast enough for the pumps to pump it, and we had to erect 
another pump upon the borders of the pond for the purpose of pump- 
ing the water into the well, from which it was to be taken by the 
lai^e pumps for distribution throughout the city. Not only that, 
but a year ago last August the exigency became so great, that the 



City Council, although adjourned for the vacatioa, were called together 
by the mayor, by a special message, for the express purpose of con- 
sidering how to meet what appeared to be an impending water fam- 
ine ; and from fifteen to twenty thousand dollars — I can't give the 
exact figures — was expended in making a connection by permission 
of the city of Boston with one of the Boston pipes, by running a pipe 
across Charles River, over what is called the Brookline Bridge. 
When the tinde came, we went to Boston for the purpose of asking 
her to give us some water. She said she was in as tight a fix as we 
were, and could not let us have any. I allude to these circumstances, 
Mr. Chairman, to show to the Committee the exact facts in regard 
to the manner in which Cambridge is now supplied with water, and 
the precariousness of the supply of one of the largest cities in the 
State. I believe you will come to the conclusion, as the Committee 
did last year, that there is an absolute necessity on the part of Cam- 
bridge to look for further water-supply ; and I do not believe our 
friends on the other side will make any contest on that point. 

Now, this commission that I have spoken of, not only considered 
the present supply, but they considered what could be reasonably 
obtained in the future, and where to go, and what to get. Mr. Ches- 
borough told us, " It will, as I believe, be found best ultimately to 
abandon the attempt to make and keep all the present sources of 
supply pure^ on account of the great expense and impracticability ; 
and, for an additional supply, to take a part of Shawshine River, or 
to go to the city of Boston." We find that the city of Boston says 
thaf she has not water enough for herself. Looking at the reasonable 
necessities of Boston, they cannot give us any assurance that thiey 
can supply us with water. The only resource open to us in any 
reasonable way is the water of Shawshine River. That is what we 
ask for to-day. 

The problem has reduced itself to this, after the most thorough 
investigation that we have been able to make. We desire to take 
water from the Shawshine River, not to exceed 8,000,000 gallons a 
day, and conduct it, from a point near where the river crosses the bed 
of the old Middlesex Canal, to Fresh Pond in Cambridge, from 
there to be distributed to the inhabitants of Cambridge ; or, if Fresh 
Pond should prove at any time unsuitable for a reservoir, then to 
take the water to the inhabitants of Cambridge, not through Fresh 
Pond, but clear of it. The capacity of the Shawshine is conceded 
by engineers to be, on the average, 20,000,000 gallons a day. It 
can be relied upon to furnish that supply by making use of such 
storage facilities as the valley of the river affords. We want to 
build a dam across the Shawshine, near where it strikes the old bed 
of the Middlesex Canal, partly in Billerica and partly in Wilmington, 
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and to take about eight hundred acres of land. This blue spot on 
the map indicates the surface of ground that will be covered with 
water. This light-pink color indicates the water-shed of the river. 
The land which we desire to take, you will see, is largely in Bil- 
lerica; part of it, however, being in Bedford. We desire to have 
authority to take that land, and construct that dam. The dam will 
be somewhere about sixteen hundred feet longj and twenty-five feet 
high. We want to take the water by the bed of the old Middlesex 
Canal till we get to Winchester, and there leave the bed of the canal, 
and cross highways and private lands, and get to Cambridge either 
by way of Fresh Pond or otherwise. This is what we want. We 
are willing to have it put into our bill that this authority shall not 
authorize us to lessen the flow of that river to less than 10,000,000 
gallons per day. 

The Chairman. Permit me to interrupt you at that point. What 
is your understanding of the provision of the bill in reference to that 
matter? Do you propose to store a suflScient quantity of water in 
that reservoir to enable you to guarantee that the flow of the river 
shall not be less than 10,000,000 gallons a daj' at an}' time? 

Mr. Hammond. That is just exactly what we propose to do. We 
believe that this plan which we propose here will be for the mutual 
benefit of everybody interested in maintaining the flow of that stream. 
It is a common practice on many streams for mill-owners to store the 
water. In the western part of the State, where they have quick, 
rapid streams, through which the water flows in large quantities in 
the spring, it is a very common thing for the mill-owners to make 
these reservoirs for the express purpose of storing water. We are 
willing to have it put into the bill that there shall be at this point 
where we take this water, — no matter about the subsequent accre- 
tions, as the river goes along, by other streams running into it, — 
that there shall always be, at the lower side of that dam, a stream of 
water not less than 10,000,000 gallons a day.* If the natural supply 
of the river does not yield it, then it shall come out of the reservoir. 

The Chairman. Even to the extent of draining it ? 

Mr. Hammond. We take that risk. We know what we are 
about. We have had competent engineers examine that. We do not 
ask to do any thing in regard to this matter which we do not believe 
the laws of nature will permit us to do, and the laws of humanity 
and of health will sanction. 

The Chairman. I asked the question because, notwithstanding 
the provision in the bill of' last year, some question was raised in the 
Committee on that point. 

Mr. Hammond. The bill presented last year may not have ex- 
pressed that as clearly as I have now expressed it. That river is 



11 

capable of containing, at its fullest capacity, 2,000,000,000 gallons. 
If Cambridge should draw from it 5,000,000 gallons a day, it would 
be four hundred days before it would be drained. Of course, it 
never would be drained ; but you can see froin that what allowances 
have been made for contingencies. We are willing that that should 
be put into the bill : we are able to make that proposition, because 
we have investigated the matter thoroughly, and believe it is perfectlj'^ 
feasible. As a matter of fact, we don't believe that for years to 
come we should ever use 8,000,000 gallons. We don't imagine that 
the people upon the river would know any thing about itl Still, 
we want the right to take 8,000,000 gallons ; and this matter 
is to be considered as if we were going to take it every day, I 
suppose. 

Now, as I was about to say, when the Chairman interrupted me, 
we are met here by the town of Andover, and by the mill-owners on 
the stream. I most sincerely believe that if the authorities of the 
town of Andover would fairly consider the provisions of the bill 
which is offered to the Committee, they would see that, so far as the 
wants of Cambridge are concerned, Andover by no possibility could 
be injured, but would be actually benefited by the fact that there 
would be no day in the year when the stream would be as dry as 
it sometimes is now. There are days when not more than five or 
six million gallons run down that stream. We provide by the bill, 
that we will store the water so that there shall be no such dry da}' as 
that; and I think, upon investigation, the authorities of the town 
would come to the conclusion that there is no occasion for alarm. 
Even if taking the waters of the stream will alarm them, even on 
that theory, there is no occasion for alarm in the proposition made 
here by the city of Cambridge to-day. I do not understand that 
they do find any particular fault with this proposition in itself con- 
sidered : but they seem to have the feeling there, that they live on 
a stream of water the existence of which is vital to the real interests 
of the town ; and that, no matter where cities may go to get water, 
they shall not go to the Shawshine ; and that, if Cambridge gets the 
right here to take this water, it may be a precedent allowing the use 
of it by other cities, and even a larger use by Cambridge if she gets 
her hand in. I state their position, as I understand it, fairly. I 
understand that to be the reason why they oppose this proposition. 
So far as the mill-owners are concerned, until within a day or two I 
was hoping that they would come to the conclusion that that dam 
is exactly the thing they want ; that it would enable them to make a 
better use of the waters of that stream than they can make without 
it; and that there is nothing in this proposition from Cambridge 
which should alarm them, or is detrimental at all to their interests, 
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but that it would be actually for their interests to have that dam con- 
structed, and in that way to do what is done on many other streams 
by mill-owners in the Commonwealth. But still they meet us here, 
and they are to be the best judges of the position they see fit to take 
in this matter. But I think it will be found, before we get through 
with this hearing, that, so far as the proposition from Cambridge is 
concerned, it is a request made to the Legislature for authority to 
take water by a city which is in strenuous need of water, — a need 
surpassing that felt by any other municipality in the Commonwealth ; 
to take the water of a stream which is the best water within its reach, 
and can be got with the least expense ; a stream the taking of the 
water of which, will be less detrimental in a sanitary' or business 
point of view than to take it from any other stream in the Common- 
wealth of its size. And when the Legislature is granting year after 
year, almost da}' after day, when in session, rights to municipalities 
to take water, we say that you can not and ought not, in reason, to 
refuse us this privilege. 

Mr. Morse. I wish to suggest to the Committee and to my friend, 
that we ought to have the bill that he proposes to ask from the Com- 
mittee. 

The Chairman. I was going to ask that question, if he had a 
bill. 

Mr. Morse. If the Chairman will permit me, at the last session 
we went entirely through the hearing, as the Committee will remem- 
ber, and no bill was presented until after the arguments. 

Mr. Hammond. That explains why my brother objected to it. 
Mr. Morse. Perhaps it does, and that is the very reason I desire 
to see it now. 

Mr. Hammonq. I offer the bill reported by the Committee last 
year. Senate Doc. No. 211. If sect. 13 is not drawn sufficiently^ 
explicit to provide for that 10,000,000 gallons, my brother may draw 
it to suit himself, provided he does not make us liable for any more. 

Mr. BuLLARD. I would like to inquire of Mr. Hammond whether 
he has any objection to amending the first section of the bill, as 
offered last year, so as to provide that the dam which is proposed 
to be built should be the dam which my brother has indicated on that 
map? The section, as I understand it now, would allow the erection 
of a dam at any point in either of those towns, which would be, pos- 
sibly, a very different matter from the one which is suggested and 
shown to this Committee. 

Mr. Hammond. I am informed by the city engineer that we do 
not want to agree to furnish the water unless we can have authority 
to build a dam at that place. The counsel may make it as precise 
as he chooses. 
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Mr. BuLLARD. And limit it to that place ? 

Mr. Hammond. Yes, sir, substantially. The engineers will do 
any thing that is reasonable about that. 

Mr. BuLLABD. Certainly. Practically at that point, I mean. 

The Chairman. Then I understand that you will have a section 
providing for a dam at that place ? 

Mr. Hammond. Yes, sir : I suppose there would be no objection 
to that. 

Mr. Morse. I understand that sect. 13 may be amended so 
that it shall guarantee that at least 10,000,000 gallons a day shall be 
furnished. 

The Chairman. That is what I understand about that. 

Mr. Hammond. That there shall be always, so long as we exer- 
cise that franchise, a stream of water at the lower side of this dam 
of not less than 10,000,000 gallons a day. If there is not water 
enough in the stream, then we will open the reservoir. That is equal 
to the flow of water over a dam five feet wide, and the water a foot 
high. 

TESTIMONY OF PROFESSOR EDWARD S. WOOD. 

Q. (By Mr. Hammond.) — You are connected with what institu- 
tion ? A, — Harvard Medical College, in Boston. 

Q. — How long have you been connected with it? A, — Since 
1871, as a professor. 

Q. — You reside in Cambridge ? A, — I do. 

Q. — Have you had occasion to examine the waters of the Shaw- 
shine ? A. — I have. 

Q. — In what capacity ? A, — As one of the medical commis 
sioners of the city of Boston. « 

Q. — You were appointed when ? A. — Appointed by Ex-Mayor 
Cobb, during his term of service; 

Q. — In 1874 ? A, — About that time. 

Q. — Before they took the waters of the Sudbur}^ River? A. — 
Yes, sir. 

Q. — You were upon that commission appointed by the cit}'^ to see 
what water Boston should take, or could take? A. — I was. 

Q. — Did you have occasion at that time to examine into the mat- 
ter of the Shawshine? A, — I did. 

Q. — Have you been employed by the city of Cambridge to make 
analyses of the waters of Fresh Pond, Spy Pond, Little Pond, and 
Wellington Brook? A, — I have, frequently. 

Q. — Have you had occasion to consider the' purity of the water 
supply of Cambridge ? A, — I have. 

Q. — Will you state what your conclusions are about it, with re 
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gard to Fresh Pond, Spy Pond, Little Pond, and Wellington Brook? 
A. — The waters of Spy Pond are totally unfit for domestic use, and 
they are liable to become very highly contaminated ^ being surrounded 
by a very densely populated district, upon one side, at any rate, and 
containing upon the immediate banks large numbers of market gar- 
dens. 

Q. — Did you examine the water of Spy Pond, at the request of the 
city of Cambridge, for the purpose of ascertaining whether the city 
could use it or not? A. — I did examine it for that purpose. 

Q. — What report did you make, or what conclusion did you come 
to? A, — I made the report which I have just stated: I advised 
against its use at any time. 

Q. — Did you also make an examination of Little Pond, at the 
request of the city of Cambridge, for the same purpose? A. — I did. 

Q. — What did you say about that ? A. — I made virtually the 
same report. 

Q. — Is that your opinion now? A, — It is. That is a small 
pond : it takes all the surface drainage from very highly cultivated 
farms in the neighborhood, and at times the water is^ liable to become 
impure. At the time when the ground is frozen, a certain amount of 
surface water can be taken into the conduit from Little Pond. It is 
a pond of small capacity. The same is true of Wellington Brook. 
Wellington Brook flows through Belmont, and it picks up a large 
amount of sewage contamination, even at its head- waters, from the 
highly cultivated farms there ; and in flowing through the town of 
Belmont, by the Fitchburg Railroad, it picks up a great deal more 
household sewage, as well as the sewage from a large piggery ; and 
at one time it got a great deal of Sjewage from, a muck-heap con- 
nected with the slaughter-h^use. 

Q. — Do you believe that Cambridge can rely upon taking water 
from Wellington Brook, even when the ground is frozen, for any 
length of time? A, — No, sir. 

Q. — And the water of that brook cannot be taken, as I under- 
stand you, except when the ground is frozen? A. — That is all; 
taking the flush waters, surface waters. 

Q. — Were you employed, also, b}'' a commission appointed by the 
city of Cambridge in 1879, where Mr. Chesborough was emplo3''ed as 
one of the experts ? A, — Yes, sir. 

Q. — Did you make a thorough examination of these matters at 
that time? A, — I did. 

Q. — And did you report to the commission? A. — I gave a writ- 
ten report to the commission. • 

Q. — I will ask you whether you made such an investigation as 
satisfied you as a scientific man of those matters of which you have 
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been speaking? A. — Yes, sir ; and in addition to. that, in regard to 
Fresh Pond, that there was at that time a necessity for cutting down 
still further its drainage area, — its collecting area. 

Q. — That is, you think that it is necessary to restrict the water- 
shed of Fresh Pond still more, do you? -4. — ;It was at that time. 
Whether that has been done or not, I am not quite sure. 

Mr. Hammond. Part of it has, and part has not. 

Q« — Have you had occasion to make an examination of the sub- 
ject of water-supply with regard to other towns ? A. — Yes, sir : a 
number of cities and towns, 

Q. — Name some of them. A, — Nahant, Gloucester, Cambridge, 
Boston, Watertown, are the ones I happen to think of just at this 
moment. 

Q. — Is it your judgment that the waters of the Shawshine are 
suitable for domestic purposes? A. — The stream contains the best 
water of any stream that I examined at that time. 

Q. — Will you say what is your judgment as to the probability of 
future contamination? A. — That was examined at the time by us, 
and we considered it to be the least dangerous in that respect ; that 
is, that there was less danger of a dense population in future upon 
the banks of the Shawshine, above that point, than upon the banks of 
the Sudbur}' or the Charles above the point of the proposed storage 
basins ; that is, proposed at that time by the city of Boston. 

Q. — It is the same point substantially now, I believe? A.' — 
Yes, sir. 

. ^ Cross-Examination. 

Q. (By Mr. Morse.) — Professor Wood, your attention was di- 
rected solely, was it not, to ascertaining the comparative purity of the 
waters of these different streams ? A. — Both future and present ; 
yes, sir. 

Q. — You were not acting in any way as an engineer for the pur- 
pose of examining what supply it was possible to take? A. — Not 
at all, sir. 

Q. — What year did you make this examination of the Shawshine ? 
A. — It was at the time of the medical commission. I have for- 
gotten the exact year, but it was appointed by Mayor Cobb. 

Q. — Have you examined the Shawshine since 1874? A. — No, 
sir, I have not since that time. I don't know whethet the report 
went into 1875 or not; but since that investigation I have not. 

Q. — Whether the quality of the water is the same now as then, 
you do not know? A. — I do not know, — not by chemical analy- 
sis. 

Q. — At what point of the river did you examine it? A. — I took 
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it from three points, if I remember correctly ; I have not had time to 
look over my old report, or my minutes. 

Q. — Do you remember about where those points were ? A. — 
One of them was at about the point where the river crosses the Mid- 
dlesex Canal. I don't remember the exact point ; but my impression 
is that that was one. If my report were here, I could easily point 
out the place. 

Q. — At what season did you make the examination? A, — In 
the summer. 

Q. — What time in the summer? A. — I think it was in the early 
fall ; possibly earlier than that. 

Q. — Well, then, not in the summer? A. — Well, it was in the 
warm weather ; if I remember rightly, during my summer vacation, 
which goes to the last of September. I have not had time to look up 
the dates, sir : so that I am not clear. It is in the report of the medi- 
cal commission. 

Q. — When last did you examine the Concord River water? A, — 
I don't remember, sir. 

Q. — Have you had occasion lately to examine the quality of the 
Boston water, either from the Sudbury or any of the other supplies? 
A. — I have simply examined one specimen of the Cochituate, or of 
water coming from the pipes in Boston. 

Q. (By Mr. Bullard. ) — Can you tell any thing about these 
ponds which we find on the map which was prepared for the city of 
Boston, showing the water-supply ? Do you know any thing about 
the quality of the water in Mead's Pond? A, — I do not. 

Q. — Do you know any thing about Forest Lake, which was for- 
merly Sandy Pond ? A. — I do not. 

Q. — Or Beaver Pond? A. — No, sir: I don't remember that 
pond. 

Q. — You cannot tell me any thing about the territory around 
those ponds, whether it is open to the objection that it is used for 
market gardens, or any thing of that sort? A. — I cannot. If I 
went over it, I have forgotten it. It was a good many years ago. 

Be'Direct. 

Q. (By Mr. Hammond.) — When you went over the Shawshine 
matter, whether you went over it thoroughly or not? A» — I went 
over it the same as I did the Sudbury and the Charles, at the same 
time, for the purpose of reporting to the city of Boston. 

Q. — And made such investigations as you thought you ought to 
make to satisfy your mind on that question? A. — Yes, sir. 
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Re-Cross, 

Q. (B3' Mr. Poor.) — Did you examine the Concord at that time? 
A, — No, sir, not at that time. 

Q. — Subsequently ? A, — I think I have examined a few speci- 
mens of the Concord water ; but I never have inspected it personally, 
— simply made an analysis of it ; but I cannot recall the time, and I 
cannot recall the character of the water. 

Q. (By Mr. Bullard.) — Have you any reason to suppose that 
the Shawshine may not ultimately have the same taste that the Bos- 
ton waters have had this year, I suppose you know, from the sponge? 
A, — I don't know exactly the cause of that spongy taste from my 
own observation. 

Q. — Is there anything to* lead you to suppose that it will not 
come there? A, — Yes, sir. 

Q. — What is it ? A. — Simply because it is less liable to contami- 
nation. 

Q. — Artificial contamination ? A* — Yes, sir, that is what I mean. 

Q. — If this is a natural contamination from vegetable growth, 
there is no reason why the Shawshine should not be contaminated as 
well as the Cochituate, is there? A, — With proper care, no, sir : I 
think there is no more reason. 

TESTIMONY OF GEORGE P. CARTER. 

Q. (By Mr. Hammond.) — You are President of the Water Board 
of Cambridge? A, — lam. 

Q. — And have been for how long a time ? A. — About eleven 
years, I think. 

Q. — Have you, during that time, had occasion to examine the 
matter of water-supply? A. — I have, sir, many times. 

Mr. Hammond. It will shorten this hearing if the gentlemen on 
the other side will say that they do not intend to contest the fact 
that we need more water. If they do contest it, I must go on. 

Mr. Morse. So far as I am concerned, I admitted that last year, 
and should be disposed to admit it now. 

Q. — Have you also had occasion to consider the whole question of 
water-supply, as a member of the committee appointed in 1879 by 
the city of Cambridge? A, — I have. 

Q. — I will ask you whether, in those various official capacities in 
w^hich you have acted upon this matter, 3'ou have made such investi- 
gations as 3^ou felt at the time you were bound to make, to make up 
your mind on the matter? A. — l have, very clearlj'', sir. 

Q, — Is the water of Spy Pond used by the city ? A, — It is not. 
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Q. — Has it GTer been used by the city? A. — It has not. 

Q. — Will you describe to the Committee the manner in which our 
water-supply is now used, — how we avail ourselves of it ? A. — That 
necessarily will be la rgelj' corroborating your opening remarks: it 
will be going over the same ground. In regard to our supply, it 
consists mainly of the waters of Fresh Pond. From Fresh Pond we 
have a conduit extending about four thousand feet, intercepting Wel- 
lington Brook, and connecting the supply with Little Pond. We 
have in former years, at times, used a portion of the water of Little 
Pond, never that of Spy Pond. The only supply we have in addition 
to Fresh Pond is what we obtain from Wellington Brook, through a 
conduit, in the spring of the year, when the ground is frozen, and 
there are heavy rains, as is usually the case at that season of the 
year, and melting of the snow, similar to the present condition of 
things. We are now taking water from Wellington Brook through 
this conduit, which will give us our only supply through tlie coming 
year, as figures which I have here will show beyond any question. 

Q. — You take that in the spring of the year ; then do you use the 
water of Wellington Brook after the ground ceases to be frozen? 
A. — Then we shut the gate, and do not use it again until the season 
comes round again. 

Q. — Why not? A. — Because the water is unfit to be used for 
domestic purposes. 

Q. — What is the result of that method of operating on the level 
of Fresh Pond? A. — I have it here. During the last 3'ear we 
have had experience in this matter which presents the case very 
strongly. 

Q. — Well, sir, will you state it in j'our own way? A, — April 
5, 1880, the level reached the highest of that year, four feet and one 
inch above the top of the conduit which conveys the water into the 
well-room of the engine-house. 

Q. — By the way, 3'ou heard my description of the manner in 
which the water is taken from the pond? A, — Yes, sir ; and I have 
a sketch of that matter. 

Q. — Was that substantially correct? A. — It was. [Sketch 
shown and explained to the Committee.] 

Q. — I suppose that the purpose of having two steam-pumps of the 
capacity of 5,000,000 gallons each is not for the purpose of pump- 
ing 10,000,000 gallons a day, but for the purpose of pumping 5,000,- 
000, if one gives out? A, — For the purpose of reserve. 

Q. — Now, Mr. Carter, you may proceed. A. — I have said that 
in 1880, April 5, the level reached the highest point of that year, — 
four feet and one inch above the top of the conduit. Feb. 9, 1881, 
it had gradually fallen to that date to one foot and three and one- 
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fourth inches below the top of the conduit. April 18, 1881, it rose 
to seven feet and one-half inch above the top of the conduit. That, 
you see, is the effect of the spring rains that we are getting to-day, 
partially, and the melting of snow. Jan. 25, 1881, it had fallen to 
two feet and two and seven-eighths inches above the conduit. 

Q. — It had got down to only two feet and two and seven-eighths 
inches above the top of the conduit? A. — Yes, sir. Feb. 23 (that 
was yesterda}') it stood at four feet and six and one-half inches 
above the conduit. 

Q. (By Mr. Tirrell.) — What does the 16.85 mean on this plan? 
A. — That is high- water mark. 

Mr. Hammond. The engineer will explain that. The fact is, as 
the engineer will state to you, as I understand it, the high- water 
mark of Fresh Pond is but very little above the high-water mark of 
the ocean ; and, as I understand that line, it is the high- water mark 
of the ocean. Is that so, Mr. Barbour? 

Mr. Barbour. Yes, sir. 

The Chairman. We understand that. I think what Mr. Tirrell 
wanted to know wasy whether that 16.85 means the average depth of 
the pond. 

Mr. Hammond. Oh, no ! that means its height above a certain 
coping in Charlestown. 

Witness. I speak entirely in regard to the level of the pond, as 
relates to the conduit itself. That is easily understood by the Com- 
mittee. I have not used the city base at all. From April 5, 1880, 
to Feb. 9, 1881, the loss was five feet four and one-half inches; 
the rainfall, 22.11 inches. From Feb. 9, 1881, to April 18, 1881, 
gain, eight feet three and three-fourths inches ; rainfall, 16.71 inches. 
From April 18, 1881, to Jan, 25, 1882, loss, four feet nine and five- 
eighths inches ; rainfall, 25.33 inches. From Jan. 25, 1882, to Feb. 
23, 1882, gain, two feet three and five-eighths inches; rainfall, 11.17 
inches. Making a total rainfall from April 5, 1880, to Jan. 25, 1882, 
of 75.31 inches. 

Q. — That is a very wet season, is it not? A. — -That is a wet 
season. Now, our mechanical engineer at the engine-house has 
made, at my request, a statement of the level of the pond weekly 
from April 5, 1880, until the present day. I will not go over this: 
it is quite long ; but it shows a gradual fall of the pond, a steady loss, 
from April 5, 1880, to Feb. 9, 1882, — a constant decline, except- 
ing, at times when there was a heavy rainfall, it gained perhaps an 
inch or half an inch. 

Q. — Now, Mr. Carter, I will ask you whether, if you were de- 
prived of the power to draw from Wellington Brook at these times 
you speak of, the water of Fresh Pond would, in your judgment, last 
twelve months? A. — No, sir : I should think not. 
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Q. — Now, does that plan indicate to the eje the changes that you 
have been speaking about? A. — This plan indicates precisely the 
figures which I have already given the Committee. [Plan shown and 
explained to.the Committee.] 

Q. — Now, Mr. Carter, you have stated the manner in which the 
water is obtained. At any time in 1880 were you obliged to pump 
water into the well-room from which the pumps took the water for 
the city ? A. — We were. 

Q. — You may state the circumstances, and what was done. A. 
— When the water reached its lowest level, as indicated upon that 
plan (we had previously feared that we might be brought to that con- 
dition), we had nearlj^completed our connection with Boston, fearing 
a water famine, and had also provided an engine placed upon the 
borders of the pond, with a centrifugal pump, for the purpose of 
pumping into the conduit should the water get so low that our pumps 
in the well-room would not reach it. 

Q. — Did the water in the well-room get so low that the suction 
pipes of the pump would not work? A, — They did. 

Q. — And you therefore used this pump on the borders of the pond 
for the purpose of pumping into the well-room ? A. — We com- 
menced pumping the water into the conduit from the centrifugal 
pump, and pumped it, I think, two days onlj', when a heavj' rain 
came on. 

Q, — Were any other precautions taken by Cambridge, in 1880, to 
get water, fearing a famine, — any connection made with the pipes 
of Boston ? A. — I have alread}' stated that fact. 

Q. — What was the expense of that connection? A, — That was 
between $20,000 and $25,000. 

Q. — Have you stated, also, that j'ou applied to Boston for the 
water? A. — I have not. 

Q. — You may estate whether you applied to the city of Boston, and 
what was said, and what was done. A. —Before getting the appro- 
priation for constructing this connection betw^een Boston and Cam- 
bridge, we consulted with the Boston Water Board. They said that 
they would furnish us with water, if we got into a position of dire 
necessity, although the}' were losing their water every day : it was 
growing less and less. Upon that statement we got an appropriation 
from the City Council, and made this connection as rapidly as possi- 
ble ; and after having completed it, or nearly so, we applied to the 
city of Boston to let us have water, or to see if they could not fur- 
nish us with water. They said that things were different from what 
they were when we first met them ; that they were already pumping 
into their conduit at the Mystic Works, and were making prepara- 
tions to pump into the conduit at Cochituate. It seemed to them. 
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therefore, that we ought to do the same before calling upon them ; 
that we should erect an engine, and pump into our conduit. We did 
so. 

Q, (By the Chairman.) — What year was that? A. — That was 
in 1880. 

Q. (By Mr. Hammond.) — I will ask 3'ou if you remember 
whether there was a special meeting of the City Council called for 
the purpose of considering this matter, or not? A. — There was. 
The representation of the Water Board was, that the emergency was 
such that it was necessary* that the matter should be decided upon 
at once. 

Q. {By the- Chairman.) — By your arrangement with the city 
of Boston, I believe 3'ou could draw only from certain sources of 
supply. The Sudbury was not available for 3'ou, was it? A^ — Yes. 
So far as the city of Boston was concerned, we could not tell which 
source would supply that pipe. 

Q. — Do you remember what was said on behalf of the citj' of 
Boston on that point, if anything? A. — I don't remember what 
was said in regard to the water. 

Q, — What I wanted to know was, what the arrangement with 
the city of Boston was, whether the}'' were to furnish you water from 
those two sources, or only from one. 

Mr. Morse. I will remind the Chairman that last 3*ear, when the 
subject was under consideration, the witness was asked that same 
question, and stated that the connection would be made either with 
the Sudbury or with the Cochituate. 

Witness. It maj" have been the impression upon my memory at 
that time, perhaps ; but I cannot say to-day how that was, whether 
the Cochituate and Sudburj'^ River waters were united, or which 
water was to be conveyed in that pipe. It was a pipe running through 
Beacon Street. They simply had not a supply to give us from any 
source. 

Q, (B}' Mr. Hammond.) — In j'^our examination last year 3'ou 
gave us a statement of the daily supply from 1865 to 1880. I sup- 
pose that statement was correct : was it not? A. — I believe it to be, 
sir : it was taken from the records. 

Mr. Hammond. I should like to put that in. I believe there is 
no dispute about it : — 
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Tlie average daily supply in 1865, as I have stated before, was 1,461,048 
gallons. In 1868 (we have no record for 1866 or 1867) it was 1,732,755 gallons; 
in 1809, 1,677,481 gallons; in 1870, 1,739,869 gallons; in 1871, 1,747,704 gallons; 
in 1872, 1,626,206 gallons; in 1873, 2,124,884 gallons; in 1874, 2,298,953 gal- 
lons; ill 1875, 2,718,484 gallons. There was a severe drought that year, and 
there was niore water used than in any other year on the list. In 1876, 2,438,- 
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564 gallons; in 1877, 2,631,732 gallons; in 1878, 2,257,190 gallons; in 1879, 
2,432,386 gallons; in 1880, 2,429,500 gallons." 

Q, — What was the average consumption of water last year in the 
city per inhabitant? A. — 46f gallons, I think; that is, including 
the metred water. 

Q. — That includes all the water that is used, does it? A. — Yes, 
sir. 

Q, — Has that been about the consumption for two or three 
years in Cambridge ? A. — That has been about the consumption for 
two or three years. I stated to the Committee last year that I 
thought we had reached the minimum, as far as the consumption per 
capita is concerned. 

Q. — I will ask j^ou whether, as a matter of fact, the Water 
Board have devoted a great deal of attention to the subject of stop- 
ping leaks, in order to reduce the consumption? A, — They have. 
I don't know of any other water-works where any thing like the 
amount of labor is expended in that direction that we give to it. We 
have felt the necessity of it. 

Q. — Now, do 3^ou feel at all certain, from what you are told by 
experts, and from 3'our knowledge of the ground, that 3'ou can make 
use of Wellington Brook, even as you do now, for any length of time ? 
A.] — I don't think we ought to use it at all now. 

Q, — You would not use it if j^ou could avoid it, would you ? A. 
— I would not. 

Q. — State whether you are careful as to the times when 3'ou take 
that water, — whether 3'ou watch it carefully, etc. ? A. — We do : I 
remember when our water-level was lowest in the pond, I went up to 
the Wellington Brook gate with the Superintendent, and there was a 
large amount of water there, considerably colored, partiallj^ from the 
muck-heaps that have been referred to ; and we sat there in the 
wagon, I should think, fifteen minutes, to determine whether it was 
best to take that water or not. It did not look in the proper condi- 
tion to go into our pond ; but the necessity was so great, that I gave 
the direction to do it, and it was done. 

Q. — You would not have done it unless 3'ou had felt the necessity', 
would 3^ou ? A. — No, sir, not b}^ any means. 

Q. — Those muck-heaps that have been spoken of were, as I un- 
derstand it, heaps of muck upon which the slaughter-house in Belmont 
poured the "soup," as thej^ call it, in which the hogs have been 
washed ? A. — Yes, sir. 

Q. — Is there any thing else you desire to saj^ Mr. Carter, about 
it? A. — I do not think of an}' special points. It would all tend in 
the same direction, — of our en^ergency for s^ ft^rtl^er supply. I don't 
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think that can be questioned by any fair and disinterested mind. The 
fact is, it is a matter of evidence. 

Q. — Whetlier the inhabitants of Cambridge depend on wells to 
any great extent^ or whether the3'^ depend on their water-supply ? A. 

— They depend on their water-supply entirely for domestic pur- 
poses. I suppose I ought to say something in regard to the supply 
in connection with the city of Boston. 

Q. — Well, sir, state any thing 3'ou desire to upon that subject. 
A. — It is not hy VLny means a supply of water. If we could be al- 
lowed to take it, it is only a 16-inch pipe,- and we tested it one night 
to see what amount of water we could get from it ; and that night, as 
near as we could estimate, we got 1,500,000 gallons, — that is, at 
that rate. The gate was onlj^ open a short time ; but we got at the 
rate of 1,500,000 in 24 hours. That is onlj', of course, a supply so 
far as it goes, in case of a water famine, or a large fire, perhaps, 
or any thing of that sort. 

Q. (By Mr. Rand.) — How many of 3'our water-takers are metred? 
A. — A very small proportion of them. I think we have only about 
150 metres. The}'^ are mostly manufacturers.' 

Q. — How manj^ water- takera are there ? A, — Eight or nine thou- 
sand. 

Q. (By Dr. Wilson.) — What is the average amount of water con- 
sumed by metred water-takers per day? A. — I don't recollect the 
number of gallons. The amount of receipts is a little rising, this last 
year, $30,000. We furnish it at two cents per one hundred gallons. 

Q. — You have no means of knowing how man^* of the inhabitants 
use metres? A. — It is only the manufacturers that use metres. 

Mr. Hammond. I understand that the amount of metred water last 

5'ear was 208,000,000 gallons, out of a total consumption of 902,- 

000,000 gallons. 

Cross-Examination, 

Q, (B}' Mr. Morse.) — Do all the manufactures use metres? A, 

— They do not. 

Q. — Is there an}' rule in regard to which shall use them, and 
which shall not? A. — There is no rule. 

Q, — Who determines it? A. — The Water Board. 

Q, — Do you determine that with reference to the extent of the 
use, or what is the principle? A. — Not always. 

Q. — Is there any definite rule in regard to when metres shall be 
ordered, and when not? A, — There is not : it is left to the judgment 
of the Board. 

Q. — What would it cost to introduce metres generally into the 
city ? A. — Well, I suppose a good metre can be bought for about 
fifteen dollars, 
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Q. — Have you ever had any estimate made as to the expense of 
supplying metres for all the water-takers ? A, — I never have. 

Q. •«— Have you any judgment yourself about it? A, — I have 
not. I never believed in it, and never figured up in reference to that. 

Q. — Wh}^ do you order a metre in any case? A, — We order 
them for manufacturing purposes in order to ascertain what water 
they are using, and getting pay for it. 

Q. — I understand you do not have an}'^ rule in regard to manufac- 
turers, that they shall all have metres? -4.^- Not all of them: 
there are some verj- smair manufacturers. 

Q. — I asked you a moment ago whether you had any rule fixing 
the use of metres by manufacturers in proportion to the size of their 
business? A, — I answered no. 

Q. — Have j'ou made any estimate, or caused any estimate to be 
made, of the expense of this project of taking the waters of the Shaw- 
shine? A, — The engineer has made estimates. 

Q. — Have you any objection to his giving those to this Commit- 
tee? 

Mr. Hammond. You will have them. We are going to put him 
on next. 

Q. — Have you any question that the supply of the city of Boston, 
if properly managed, is suflScient to furnish what you want in Cam- 
bridge? A. — 1 have doubt about the quantity and qualit}' both, sir. 

Q. — Well, on the matter of quantity, first. Did not Mr. Ches- 
borough report in this special report that has been referred to, speak- 
ing of the supply from the city of Boston, that "such an arrange- 
ment could no doubt be made, mutuall}' advantageous, Boston hav- 
ing an abundant supply, not only for the present but for the future " ? 
A. — Yes, sir. 

Q. — Did you not accept that report as a correct statement? A, 
— I did. I don't know what he would say after the experience of last 
year, however. 

Q. — I am not referring, of course, to the amount of water that 
the city of Boston may get from its present reservoirs to-day. M}' 
question relates rather to what the city can do, availing itself of all 
its rights under its different statutes. A. — You must mean the 
m.inimum supply ? 

•Q. — Yes. A. — I don't think it would be safe, as Boston is 
going on, to rely upon it. 

Q. — You sa}^ ''as Boston is going on." M\' question is this: 
Suppose that, under some management, the water-supply of Boston 
could be diflferent from what it is, and that instead of using twice as 
much, or almost twice as much, per head, £^s 3'ou do in Cambridge, 
they should use on the ayer^^ge about what you do, s^nd suppose that 
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the city should avail itself of its right to build other reservoirs, and 
get the benefit of its water-supplj', have j'ou any doubt that there 
would be sufficient to supply Cambridge with a great deal more than 
you want ? A.-—! should think there would be, with all those addi- 
tions. 

Q, — So that it is a question of management, and not a question 
of capacity, in regard to the supply of Boston, is it not? A. — Not 
entirely ; because, if they showed less waste, they would need still 
further basins. 

Q. — Well, they are building further basins, or providing for them 
now, are they not? A. — I think they are; but a greater objection 
to me would be the quality of the water : our water is bad enough 
now. 

Q. — We will come to that in a moment ; but with regard to the 
quantity, first: Have you made any inquiry, or caused any to be 
made by your engineer, as to the capacity of Boston to supply 
water? A. — I don't know that we have. 

Q. — But 3'ou have a general knowledge of the fact, have 3'ou not, 
that it is suflScient for Boston and for Cambridge, or that it msij be 
made sufficient? A, — No, sir, I have not. 

Q. — Then we misunderstand each other. I understood you to 
say that you accepted Mr. Chesborough's report as correct, where he 
says that Boston has an abundant supply, not only for the present, 
but for the future. A. — I think I have had reason to change my 
mind about that since that report was made. 

Q. — Have you had any examination made b}' an}* engineer since 
Mr. Chesborough made this report for the benefit of the city of 
Cambridge, which has caused you to change your mind? A. — I 
have not ; 1 have only the facts which we all know of last 3'ear. 

Q. — What were those? A, — That they could not furnish us 
with any thing. 

Q. — They said* they couldn't? A. — They couldn't. I knew 
they couldn't. 

Q. — The city of Boston claims now that it has not sufficient 
authority to supply itself with water, but you don't believe that, do 
you? You must have investigated the subject, of course, and have 
you not formed an opinion as to whether or not that claim is cor- 
rect, that Boston needs a further water-supply? A, — Yes, sir: I 
have an opinion that she needs a further water-supply. 

Q. — You think so ? A. — Yes, sir. 

Q. — And you mean by that that they have not authority to get 
water now ? A. — That I cannot say ; I don't know what authority 
she has. 

Q, — Since you laid your sixteen-inch pipe to connect with the main 



26 

of the Boston water-supply, have you had any negotiations with the 
Boston Water Board in reference to getting a supply from Boston? 
A. — None whatever. 

Q. — And that was a year ago last summer? A. — A year ago 
this time. 

Q. — Was that the time that your pipe was laid ? A. — That was 
the time our water was lowest, — in Februar}', I think. 

Q. — You have not had any negotiations since then? A. — No, 
sir. 

Q. — Have you ever brought it to the attention of the city govern- 
ment of Boston? A. — We never have. 

Q. — Suppose the quality of the Boston water was satisfactory, 
and that there was a sufficient quantit}', have 3'ou any doubt that a 
supply could be obtained by connection with the Boston water-works 
at much less cost to the city of Cambridge than to take this inde- 
pendent supply from the Shawshine? A, — No, sir. I think at the 
time we talked over that matter, I made up my mind that the cost 
would be more than it would be to go to the Sliawshine. 

Q. — The cost would be more? A, — Yes, sir. 

Q. — How much would it cost to go to the Shawshine? A. — The 
city engineer reports that the expense would be about $600,000. 

Q. — Tiiat is, the original outla}'? A, — Yes, sir. 

Q. — What original outlay would there be in taking water from the 
cit}' of Boston be3'ond the cost of laying the connecting pipe? A. — 
Well, they told us they would have to construct some dams that 
would cost $400,000 or $500,000, and lay one or two large mains ; 
and the result of it was, that I concluded that it would cost us $500,- 
000 or $600,000. 

Q. — Who was the person with whom 3'ou negotiated? A, — I 
think it was the president of the Water Board, Mr. Cutter, or it was 
at a meeting of the Water Board, in their office. * 

Q. — Are there any figures in existence that were given 3'ou by 
them in reference to what the cost would be? A. — I think not; 
onl}' the statements that they made at the time. Tbej' are not very 
clear in my mind at the present time, only I was satisfied that it 
would be a verj' expensive matter. 

Q. — Where is this sixteen-inch pipe? A. — It runs from Putnam 
Avenue to Brookline Street, and from there across Brookline Bridge. 

Q. — How long is it? A, — We laid about three thousand feet. 

Q. — What is the size of the main with which you connect in Bos- 
ton ? A. — Sixteen i nches . 

Mr. Barbour. Twelve. 

Witness. It is twelve on the other side. 

Q. — How far distant is that twelve-inch pipe from the main pipe? 
A, — Well, I should think it was half a mile. 
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Q. — Has not a new forty-eight inch pipe been laid in Beacon 
Street? A. — It was laid at that time. 

Q, — Why can't yon connect with that? A. — This pipe did con- 
nect with it. 

Q. — Then you misunderstand me. My question was, with what 
size pipe of the Boston supply did your pipe connect? A» — I think 
that was four feet. That was the new pipe. 

Q. — Then, when you speak about the quantity of water that you 
could get through 3'our pipe, 3''ou simpW mean through a sixtecn-inch 
pipe? A. — Through a twelve-inch pipe. It amounts to twelve 
inches, because we connect with a twelve-inch pipe, of course. 

Q. — Of course you could get a much larger pipe to connect with 
the city main pipe? A. — Oh, certainly. 

Q. — And that cost w^ould be trifling comparatively? A. — Well, 
we should have to lay a large pipe quite a distance if we undertook 
that. 

Q, — If I understand it, your pipe is connected to-day with the 
Boston water-supply? A. — Yes, sir, it is. 

Q. — And you have not any question but what the}^ would give you 
some water, if the}' had it, in case of any emergency in Cambridge ? 
A. — Give us all they could from that pipe. 

Q. — And3*ou could get through that pipe 1,500,000 gallons a day? 
A. — Yes, sir ; and, with certain conditions, we might get more than 
that. For instance, if our reservoir was entirely' empt}', we probably 
should get more then that ; might get double, perhaps. That test 
was applied when our reservoir, which was the pressure against it, 
was nearly' full. 

Q. — Do I understand that the supply which runs through this 
pipe connected with the Boston main runs to Fresh Pond ; or do 
you take the water simpl}^ into }■ our pipes for distribution ? A. — We 
' take it into our cistern. 

Q. — The water is not conducted to Fresh Pond ? A. — No, sir. 
Q. — Now, in reference to drawing down the water of the pond, I 
understand that the lowest point which 3'ou have ever reached since 
3'ou introduced the water-supply was last winter, and then 3'ou were 
down fourteen inches below the top of the conduit. A, — Fifteen 
inches and a quarter exactly. 

Q. — And the conduit is four feet in diameter? A. — Yes, sir. 
Q. — Did 3'OU make an3' estimate at that time as to how long it 
"would take to draw out what was left, supposing there was no supply 
coming in at all? A, — Draw out the water where, sir? 

Q. — Out of the pond. A. — I don't know that I understand your 
question. 

Q, — What I mean is, how long would it have taken 3'ou to exhaust 
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Fresh Pond at that time ? A. — No, sir : I have not made any cal- 
culation. I presume we should have exhausted it if we had not had 
rains. 

Q. — My object was to find out how long, in your judgment, it 
would have taken. A. — We should consume it pretty rapidly when 
it got to so low a stage as that, the surface area being diminished so 
much. 

Q. — What is the source of supply of Frfesh Pond? -4. — It has 
not really any of any consequence. 

Q. — Well, the water corned from somewhere. A, — On the south 
side we have perhaps a square mile of rain area. 

Q. — Are there springs below the pond? A. — Well, there used 
to be a good deal said b}^ my associates and others about springs in 
the bottom of the pond ; but we found, when we got our water very 
low in the pond, that the springs seemed to give out at the same 
time: so that the probability is, that we have some water that gels 
into the pond from the springs when the springs are all full in the 
vicinit}'. 

Q. — Have 3'ou made anj' examination in reference to getting water, 
except with regard to the Shawshine, and this suppl}^ from Boston ? 
A. — You will understand that our commission made an investigation 
into that matter, which has been referred to by the city solicitor. 

Q. — Well, what personally have j'ou learned in regard to it? A, 
— I remember some 3'ears ago we came to the Legislature, asking 
to take the waters of Clematis Brook, as we call it, or Beaver Brook, 
or something of that kind, in the town of Waltham. 

Q. — Have 3'ou examined into the matter of the Concord River? 
A. — I have not, sir. 

Q. — Have 3'ou given it any attention since last winter? A. — I 
have ; that is, I have done this : I have requested our engineer to 
get what information he could about that as a source of water-supply. 
I never had any faith in it myself. 

Q. — Have you had any examination made of the character of the 
Shawshine water since 1874? A, — I have not. 

Q. — Then 3'ou do not know an3' thing about its purity to-day ? 
A, — I do not. I will have an anal3'sis taken of it, though, before 
this hearing is over. 

Q. — Well, what reason have you to suppose you could take that 
river, dam it np, and bring the water to Cambridge, and be free from 
the troubles that the cit3' of Boston has met with in taking the waters 
of the Sudbnr3- ? A, — Onl3' from the testimony of experts. 

Q. — Those experts thought just as well of the Sudbur3' before it 
was taken, didn't they? A. — I can't say as to that. 

Q. — This trouble in the pond that the city of Boston has found 
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is owing to something growing in the pond, vegetation, or something 
of that kind, in j-our judgment, is it not? A. — Well, I have not 
formed any judgment upon that. I am not satisfied with the state- 
ments that have been already made. 

Q, — No, but I understand you to state to the Committee that one 
great reason why 3'ou should not want to take your supply from Bos- 
ton, even supposing that all the details could be aiTanged, is because 
you would not be satisfied with the qualitj^ of the water ; but 3'ou 
expect that 3^ou can get from the Shawshine River water of a better 
qualit3^ My object was to see whether 3^ou had an3' reason for that ; 
whether in case you took the water of the Shawshine, and deemed it 
to be good, 3'ou would not be likel3' to go through the same experi- 
ence that the cit3' of Boston has? A. — M3' reason for that is the 
information that I got as to the basin of the river and the ground that 
it overflows. I know that it must be very different in that respect 
from the Sudbury River. 

Q, — One question more, and I believe I shall have done. You 
testified that the amount of w^ater which is taken by the manufac- 
turers, which passes through metres, was about a quarter of the 
entire amount consumed in Cambridge last 3'ear? -4. — No, sir: 
I made no such statement as that. Mv statement was, that our 
receipts show that we get something over $30,000 from them, and 
that we sell the water for two cents a hundred gallons. That was 
my statement. 

Q. — That was not the statement I refer to. Perhaps I misunder- 
stood you. I understood 3'ou to say that the entire amount of water 
consumed in Cambridge last year was 902,000,000 gallons. 

Mr. Hammond. I stated that. 

Q. — Is not that correct? A. — The record will show. I don't 
know. 

Q, — And that the amount that passed through metres was about 
200,000,000 gallons. That you stated, didn't you ? 

Mr. Hammond. I stated that. 

Q. — Don't you stand by what brother Hammond stated? A, — 
No : I go by the record. 

Q, — Haven't you the record at hand, that you can give us? A. — 
I don't think I have. We have records enough of that kind. Mr. 
Barbour will be put on. We keep a record of about every thing that 
occurs in the water-supply. 

Q. — Assuming, for the purposes of my question, that that is a 
correct statement b3' Mr. Hammond, as 1 suppose we all believe it to 
be, the real fact is, that the present supply of Cambridge is adequate 
for the ordinar3'' domestic uses of water? A,- — I should not sa3- it 
^as. I should not be satisfied with it. I should not be satisfied as 
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^. — Tr^at sozgests one sinzle question iDore. A portion of the 
Wwm of Bei:iM>Dt was anoexed to Cambridge wiihin the last year or 
tiro? A^ — Yes, sir. 

^. — For tLe purpose, mainlr, was it DOt. of giving joa oontiol of 
tlie nuisances near Fresh Poni? A. — Yes. sir. that was one object, 
that we shoaM not hare any more of theni on tLe same territory. 

Q, — Hare joq been able to reroore them? A. — We hare not 
been able to remortf what was p!aeed there before annexation ; bat 
we hare been able to prerent any more coming there in that ricinity. 

Q^ — Why don't yon remore tliose that were placed there before 
annexation? A. — I don't know anr power to do it, sir. 

Q. — Because they hare rested righis? 

Mr. Hamxoxd. Well, brother Morse, it is pretty easr to defend 
a slanghter-house before a jary. 

A^ — Wc coolJ not eren get Belmont to withboli permission to 
erect a slaughter-hoose, much less to remore one after it has been 
erected. 

Q, — Then I understand you. there are to-day existing nuisances 
wiihin the territory of Cambridge which pollute the water of Fresh 
Pond. Is that so? A. — I beliere there are : yes, sir. 

Q. (By Mr. Hamhoxd.) — Is the water which you furnish manu- 
facturers used to run wheels, or to put in their boilers, to make steam 
for their engines? A. — It is not used as motire power at all. 

Q. — Except as steam ? A. — Except as steam. 

Q. (By Mr. Buixard.) — Before the water got so low in the pond, 
was there a record kept, for a short time prerious, of the daily fall? 



31 

A. — Yes, sir, always ; going back to the commencement of our 
works. 

Q. — Docs that plan show the daily fall in inches shortly before 
the lowest point was reached ? A, — I can't say as to that plan : the 
city engineer can answer that. 

Q. (To Mr. Barbour.) — Is that the fact? 

Mr. Barbour. Yes, sir. 

Q. — Don't you know, as a matter of fact, that, as the pond gets 
low, the water becomes harder and harder? A, — Yes, sir. 

Q. — What does that indicate to yon ? A, — Well, I have a theory 
about it : I don't know whether it is correct or not. 

Q. — What is that theory? A. — That more or less tide-water 
gets into the pond. 

Q. — Not spring- water ? A. — Not spring- water. 

Q. — Does it become brackish ? A, — It is not brackish. 

Q. — Simply hard ? A» — Hard. 

Q. — It cannot be from spring- water coming in? A. — I don't 
know but what it is. • 

Q. — Don't you know that Boston is ready to lay a main pipe 
through Cambridge to connect with the Sudbury or the Mystic? A. 
— I think they have. 

Q. — If that pipe were laid, would there be anj' expense involved 
in taking water from it by the city of Cambridge, except in the mat- 
ter of laying a larger pipe? A, — That is a matter that I was ques- 
tioned about by Mr. Morse, and I answered his question. 

Q. — I did not understand you so. I understood you to be speaking 
of the connection which you have already made with the Beacon- 
street pipe. A, — No, sir : not when I was alluding to the large 
expense. I had reference to a former bill that the city of Boston got 
from the Legislature, allowing them permission to run a large pipe 
through Old Cambridge, when I was answering Mr. Morse's ques- 
tion. 

Q. — You think, then, that if the city of Boston laid a pipe con- 
necting the Sudbmy and Mj'stic supplies, for her own purposes, it 
would bring an expense upon 30U of $600,000 to connect with that 
pipe? A, — Five or six hundred thousand dollars, I said. 

Q. — Is not that the expense of the whole construction? As I 
understand the statement by Boston, that pipe would not cost over 
8300,000 to lay. 

Mr. Hammoxd. Then there are additional storage basins to be 
constructed. 

Witness. I think Boston at that time wanted eighty per cent of 
our receipts for water. That is part of the expense, isn't it? 

Q. — Don't you think the talk of Boston about not having enough 
water bad a little reference to the price to be secured from you ? • 
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Mr. Hammond. We think they tried to drive a hard bargain. 

Q. (By Mr. Bailey.) — It was last February that you tried to 
make an arrangement with Boston? A, — Yes, sir. 

Q. — At that time, was not Boston pumping into the Mystic pipe? 
A. — Yes, sir : I have already so stated. 

Q. — And had no water with which to supply you from either 
source at that time ? A. — No, sir. 

Q. (By Mr. Smith.) — You spoke of a certain proportion of your 
manufactories as being metred. A. — Yes, sir. 

Q. — What proportion are not metred? A, — Very small indeed : 
I cannot tell how small. 

Q. — Couldn't you give an idea of the relative number ? A. — No, 
sir. Some of our manufacturers have bored wells for water. 

Q. (By Mr. Morse.) — Have they found water? A. — Oh, yes, in 
many cases. 

Q. — In suflficient supply? A. — In many cases. They have 
bored artesian wells. 

Q. (By Dr. Wilson.)* — Did I understand that it is a twelve-inch 
pipe that connects with the four- foot main on Beacon Street? A. — 
Our sixteen-iuch pipe, that is connected with our general plan for the 
supply of the city with water, was extended across Brookline Bridge, 
and connects with a ten-inch pipe in Boston. That ten-inch pipe is 
about half a mile from its connection with a four-foot pipe. 

Q. — So that the 1 ,500,000 gallons a day that you got for twent\'- 
four hours was what came from a ten-inch pipe? A. — Yes, sir. 

Q. — Now, then, would the city of Boston permit you to put in a 
sixteen-inch pipe in the place of the ten-inch pipe, so that you 
could get the capacity of a sixteen-inch pipe all the way from the 
four-foot main to Cambridge ? A. — I presume they would be very 
glad to have us enlarge their pipes ; but then we should not get 
water enough. One sixteen-inch pipe would not furnish us with 
water enough. 

Q, — I thought that 2,700,000 gallons a day was the maximum 
amount that you used ; and, if a ten-inch pipe would supply 1,500,000 
gallons, I am not an engineer, but I should judge that a sixteen-inch 
pipe would supply the balance. A. — Our consumption is 2,500,000 
a day. That day means about ten hours : we only pump about tea 
hours. 

Q. — If you had a basin for the water to flow into, you could 
easily regulate that. A. — Yes, sir : we have a basin now. 

Q, — Then the question comes up in my mind whether, if the water 
of Wellington Brook was of good quality, it would be sufficient to 
supply Cambridge, in addition to Fresh Pond? A, — It would not be 
safe to rely upon it, from the fact that we can only use it at this 
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season of the yeai*. During the summer, there is some little water, 
not a great deal, coming from Wellington Brook. 

Q. — You could get the water, if it was of good quality, from Wel- 
lington Brook all the year round? A. — I don't think we could get 
a full supply. 

Q. — What is it that contaminates Wellington Brook ? Is it the 
surface drainage?. Is it anything that can be remedied? A, — It 
is the highly-cultivated farms. It is very low. Highly-cultivated 
farms are on the borders of the brook, and also the drainage of the 
town of Belmont is put in there ; and at this season of the year, we 
let the first wash go over it before we open the gate. We are sup- 
posed to clean out the brook as well as we can before we let the water 
into the popd. 

Q. (By the Chairman.) — Is there drainage from any houses into 
the brook? A. — Yes, sir. There is no drainage system; but it is 
the drainage from houses on the borders of the brook. 

Q, (By Dr. Wilson.) — Would it be very expensive to dig 
trenches to take the drainage from those premises, and carry off the 
surface drainage that you say now goes into the brook ? Would it 
not be possible to dig channels to take this stuff off ? A. — I don't 
think it is practicable. 

Q, (By Dr. Harris.) — By building a dam, could you not store 
any amount of water? I have noticed the small ponds upon that 
stream, but have not examined them particularly ; but it occurs to me 
at this moment that it might be possible during the winter and spring 
to reserve a considerable supply of water in Wellington Brook. 
A. — That is rather an engineering question. I prefer that our 
engineer should answer that. The fact that our experts have not 
given us any information upon such a matter as that is a reason why 
I think we could not adopt it practically. 

Q. (By Mr. Hammond.) — You stated that 2,500,000 gallons were 
pumped in ten hours. You mean that the pump goes only about ten 
hours, and then the water goes up into the reservoir ; but it repre- 
sents what is consumed in twenty-four hours, doesn't it? A. — Yes, 
sir ; we have got a reservoir which contains 5,000,000 gallons, for 
the supply of water required during the working-hours of the day. 
We fill up that reservoir during the night. ^ 

TESTIMONY OF WILLIAM S. BARBOUR. 

Q. (By Mr. Hammond.) — You are the city engineer of Cam- 
bridge, and have. been for how long? A. — Six years. 

Q. — You have had odcasion, in that capacity, and as a member 
of the Commission which has been spoken of, to consider the water- 
supply of Cambridge ? -4. — I have. 
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Q. — Mr. Chesborough was a member of the Commission appointed 

in 1879? A. — He was not a member of the Commission, but was 

employed as an expert. 

Q. — Did you consult him ? A. — I did. 

Q. — Did you go to Chicago to see him ? A. — I did. 

Q. — Did he oome here ? A. — Yes, sir, he did. 

Q. — Did you and he put your heads together in such a way as to 
satisfy yourselves, and investigate the question thoroughly? A. — 
We thought we did. 

Q. — Have you considered this Shawshine problem? A. — Yes, 
sir. 

Q. — What is the capacity of that river ? A. — The capacity of the 
river, with full storage, above the point where we propose to build 
the dam, — that is, near the old Middlesex Canal, — we call 20,500,- 

000 gallons per day. 

Q. — Have you made measurements as to the flow of the stream, 
at various times? A, — I have made some. 

Q. — How often? A. — Well, as often as once a month the last 
year, and ofbener the year previous. 

Q. — Was that the capacity, as put down in the report which the 
engineers made to Boston in 1874? A. — I think it was, substan- 
tially. 

Q. — Your observations corroborate that, do they? A, — They 
do. 

Q. — Do you know how large the water-shed is ? A. — Thirty- 
four square miles, including the basin. . 

Q. — What is the character of the water-shed, as to the likelihood 
of furnishing pure water ? A. — I think it is well calculated for pure 
water. 

Q. — Now, how large a reservoir do you need there? A. — We 
propose to build there a reservoir covering eight hundired acres, or 
thereabouts. 

Q. — What will be its capacity ? A. — About 2,000,000,000 gal- 
lons. 

Q. — Do you believe that Cambridge can safely say that not less 
than 10,000,000 gallons shall leave that reservoir in any day? A. — 

1 think we can do it. 

Q. — Have you any doubt about it? A. — No, sir. 

Q. — What is the length of the dam ? A. — Sixteen hundred feet. 

Q. — And its height? A. — The highest point will be twenty-five 
feet, tapering out on the sides to nothing. 

Q. — How do you propose to get the water to Cambridge? A. — 
We propose to get it to Cambridge by laying a pipe along the line of 
the old Middlesex Canal, until we reach the town of Winchester, 
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near the head of Mystic Pond, and there branch across to Fresh 
Pond. 

Q. — And use the waters then by the way of Fresh Pond? A. — 
Yes, sir. 

Q. — You have heard Mr. Carter's statement with regard to the 
manner in which the waters of Wellington Brook and Fresh Pond are 
now used : are they true? A. — I think they are, substantially ; yes, 
sir. 

Q. — Did you make that plan, showing the rise and fall of the 
pond? A. — I did. 

Q. — When the pond is at high-water mark, what is its area? A. 
— About one hundred and eighty-eight acres. 

Q. — What was its area when it was at the lowest point? A. — 
About a hundred and fifty. 

Q. — Do you feel safe in going down much lower in the pond ? 
Can you tell What kind of water you are going to reach, — whether 
it will be good or bad? A. — We anticipated getting bad water 
when we were getting near the bottom, and it was rather poorer in 
quality than it had been before, as we went down. 

Q. — Brackish ? A. — Slightly. Yes, sir. 

Q. — As a matter of fact, the surface of Fresh Pond is about on 
a level with the surface of the ocean, is it not? A, -y- Very nearly. 
It is a little higher at full pond than mean high tide. 

Q. — If there were no artificial obstruction the salt water could 
come into Fresh Pond, could it not? A. — Yes, sir. 

Q. — Is it not tradition that it has done so? A. — It is supposed 
that it has been up in there. 

Mr. Hammond. As a matter of fact, if we look over the legisla- 
tion passed about the first half of this century, we shall find various 
statutes which provide for keeping the sea- water out of Fresh Pond. 
As I understand it, Alewife Brook is very level. 

Q. — Now, Mr. Barbour, have you made estimates as to the cost 
of the construction of the works which it would be necessary to have 
to take the water in the manner you propose ? A. — Yes, sir. 

Q. — And what is your estimate? A. — The estimate which I 
made last year, and which I think was submitted before this Com- 
mittee, was $600,000. I think, with the advance in materials at the 
present time, perhaps we should call it about $700,000. 

Q. — What does that include ? A. — It includes building the dam, 
with the fixtures, gatehouses, and whatever is necessary ; laying the 
pipe, purchasing the necessary land for the storage basin, and the 
right of way. 

Q, — Land for the storage basin and right of way, and the cost 
of the actual physical structures that you have got to build. A, — 
The mechanical structures. 
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Q. — That does not include mill damages? A. — No, sir. 

Q. — But every thing else? A. — Everything else I can think 
of. 

Q. — Is the scheme a practicable one, in an engineering point of 
view ? A, — It seems so to me. 

Q. — Do you know of any other scheme so available for Cambridge 
to obtain a sufScient water-supply as that? A. — I do not. 

Q. (By Mr. Bullabd.) — Do you know any thing about those 
ponds to which I called Professor Wood's attention, — Mead's Pond 
and Kendall's Pond? What is the objection to using those, and the 
water-shed that surrounds them, for a water-supply for Cambridge? 
A. — I am not very familiar with those ponds. I only know gener- 
ally that, previous to my connection with the City Government, all 
the streams in that vicinity had been examined, and some effort was 
made to obtain certain ones, and I think without success. 

Q. — If those sources would supply a sufficient quantity of water, 
how would the expense probably compare, as near as you can tell, 
with the expense of taking water from the Shawshine ? A. — I have 
not made any figures, so that I should hardly know how to answer 
that. 

Q. — You can judge something by the distance. A. — Generally, I 
should say, if those were available, I suppose that the expense might 
be less ; but we have considered those streams in Waltham, Belmont, 
and Watertown out of our reach ; they have been granted to other 
parties. 

Q. — Has Mead's Pond been granted? A. — Not that I know of. 

Q. — Has Forest Lake? A, — I can't say as to that. 

Q. — Has Beaver Pond? ^. -^I think Kendall's Pond and 
Clematis Brook, and perhaps Beaver Podd, have been granted. 

Q. — The map shows a water-shed of thirty- two square miles for 
those sources of supply. I think you called the water-shed of the 
Shawshine thirty- four square miles? A, — Yes, sir. 

Q. — Then the supply would be sufficient, would it not? A. — It 
would be, if available for us. 

Q, — Is not that a subject worthy of consideration by a city like 
Cambridge? A. — I said we considered them out of the question. 
I knew there had been examinations made of the brooks and ponds 
in this vicinity previous to my connection with the city government. 

Q. — But since your connection, your attention has not been called 
to them ? A. — Not specially ; no, sir. 

Q. — You are the engineer who finally fixed upon the plan that 
is in Mr. Chesborough's report? A. — I fixed upon it in connection 
with Mr, Cbesborough. 



37 

Q. — Did Mr. Chesborough make any examination of the sources 
to which I have called your attention ? A, — Not that I am aware. 

Q. — Then those were not at all considered? A. — I think he was 
generally familiar with what waters were available : he claimed to be 
so. 

Q. — Can you give any reason now why those sources were not hit 
upon, rather than the Shawshine ? A. — No more than I have already 
given you. 

Q. — The general idea was, that there was some objection which 
you did not know, as I understand? A. — My understanding wias 
that they had been previously rejected. 

Q. — Can you give me any idea of the ground of rejection? A. 

— Because they had been granted, in part, to other towns. 

Mr. Hammond. They would only give 3,000,000 gallons a day. 

Mr. BuLLARD. The water-shed is thirty-two square miles, and the 
water-shed of the Shawshine is thirty-four. 

Mr. Hammond. I know that; but if you will look at Mr. Crafts' 
report, you will see that he went into it. 

Mr. BuLLABD. There are Mr. Crafts' figures upon that map : you 
can see them now. 

Mr. Hammond. Here is his report where he went into that, and 
there were only 3,000,000 gallons a day. 

Q. — Have you made any estimate of the damages to the mill- 
owners on the Shawshine? A, — No, sir. 

Q. — You have no idea what they might be? A. — No, sir. 

Q. — Have you any idea how much Cambridge would be justified 
in expending, to take a river like the Shawshine ? What would be 
your idea of the maximum amount which it would be proper for Cam- 
bridge to spend for the purpose of getting a supply of water? A. 

— I think they could safely spend $1,000,000. 

Q. — That would be as much as you think would be justifiable? 
A. — Well, I have not been into that very carefully, but I should 
state that sum, with what information I have. 

Q. — Have you personally examined at all into the question of 
getting a supply from the city of Boston ? A, — Only in connection 
with Mr. Carter. 

Q. — Do you think, with him, that if the city of Boston should lay 
a main pipe through your city, connecting the Sudbury and Cochituate 
supplies with the Mystic supply, as they have already procured the 
right to do, that, in order to obtain a supply from that pipe, an ex- 
pense would be brought on Cambridge of $600,000? Do you see how 
that could possibly be? A. — Do I understand you to refer to the 
mechanical connections ? 

Q. — What would be the expense, if a pipe ran directly through 
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the city of Cambridge (and, as I understand, it will be very near the 
centre), of obtaining water from that source? A. — The expense of 
making the mechanical connections with the pipes woald be very 
small; but that, I do not understand, is the entire expense: it is 
what we must pay Boston for the water that we use. 

Q. — What do you understand you would be obliged to pay? A, 

— I don't know. 

Q. — What do you think would be a fail* price to pay? A. — I 
don't know that. 

Q. — Since the last hearing, Mr. Barbour, has there been any 
effort on the part of Cambridge to re-open negotiations with Boston ? 
A. — No, sir ; not that I am aware of. 

Q. — Then Cambridge has made no effort to secure a supply from 
Boston, as Mr. Chesborough suggested it might do, but has simply 
confined its attention to Shawshine River, which he also recom- 
mended ? -4. — Yes, sir. 

Q. — Now, have you any idea what a fair price is between cities 
for water? 

Mr. Hamhond. That is not the question, what a fair price is : the 
question is, what Boston would do. 

Mr. BuLLARD. He says he does not know what Boston would do ; 
and, in the absence of that, I want to get the best information I can 
on the subject ; and that is, what would be a fair price. 

A. — I have my idea of a fair price, but Boston's idea would be 
very different. 

Q. — Very likely: but I would like yours, if you have any. A, 

— I haven't formed any opinion about what we should pay. 

Q. — How do you know that Boston would not charge a fair price ? 
A, — Only judging from the negotiations that we had with them, and 
what they charge other places that they do supply. 

Q, — What do they charge other places ? Perhaps that will help 
us a little. A. — I think it is anywhere from sixty to eighty per 
cent, of the gross receipts of the town. 

Q. — With no expense on the city of Boston beyond merely sup- 
plying the water ; that is, up to the line of communication, wherever 
that may be ? Do you understand that to be so ? A. — I don't quite 
get your question. 

Q. — What does Boston furnish for that sixty per cent, of the re- 
ceipts? A, — Water. 

Q. — Simply water — no repairs or piping ? Does she flu*nish the 
pipes for that? A, — I don't understand that she does. 

Q. — Does she incur the first expense of the connection? A* — I 
can't say as to that. 

Q. — What towns or cities have you in mind, when you say that 
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Boston charges from sixty to eighty per cent, of the receipts? A. — 
Somerville, £verett, and Chelsea. 

• Q. — Now, what would be your idea, if the price was to be fixed 
by the gallon, of a fair price per hnndred gallons, under these circum- 
stances, rather than a percentage? A. — I don't think I could an- 
swer that question. 

Q. — Didn't you have any talk about it at all in your negotiations? 
A, — No, not as to the price. 

Q. — You seem to have got an idea somehow that Boston is dis- 
posed to be unfair. I want to know what you base that idea upon. 
A. — The question then was whether we could get water from Bos- 
ton, or not ; simply whether we could get it. 

Q. — Do I understand you that the question of the price was not 
at all discussed ? A, — Yes, sir. 

Q. — Then how do you get your idea that Boston would be unfair 
in its price? A. — From what they charge other cities and towns. 

Q, — Simply from that? A. — Simply from that. 

Q. — You hardly know what their charge includes in that connec- 
tion; you are not sure whether it includes pipe, or not? A. — I 
don't think it does include pipe ; 1 think the cities own their pipe. 

Q. — If it included that, what would be a fair price ? A. — I 
can't say. 

Q. — Last year, as I understand your testimony, you knew very 
little personally of Concord River, which was at that time urged up- 
on Cambridge as a source of supply^? A. — I think I said I had 
made no examination of itl 

Q. — How is it this year ? Your attention having been called to it 
last year, have you made any further examination ? A. — I have 
made some inquiries in regard to it. 

Q. — From whom ? A. — From those familiar with it. 

Q. — From scientific men, or persons who live on the stream? A. 
— From engineers who are familiar with it. 

Q. — What is the result of that examination ? A, — I am no more 
favorably impressed with it as a source of supply than I was last 
year. 

Q. — On account of the impurit}' of the water? A. — Partly. 

Q. — On what other ground ? A. — And also the difficulty of get- 
ting it. 

Q. — Is there any water taken for domestic purposes fi*om the Con- 
cord River, that you know of now? A. — Not below the junction 
with the Sudbury, that I am aware of. 

Q. (By the Chairman.) — Concord River is a very slow stream, is 
it not? A. — Yes, sir, below the junction with the Sudbury. 

Q. (By Mr. Bullard.) — If it should appear that the interest on 
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the Shawshine outlay would be sufficient to buy an adequate supply 
of water fW)m Boston for Cambridge, do you see any objection to en- 
tering into an arrangement with Boston for that purpose? A. — We 
never thought the interest would be sufficient. 

Q. — I say, assuming that the interest on the outlay and on the an- 
nual expenses, estimated in that way, would be sufficient to buy an 
ample supply from Boston, do you see any objection to Cambridge 
taking the water from Boston? A. — I think, at the same price, I 
should rather take some other water. 

Q.' — That would be simply on account of the quality, or have you 
other reasons? A. — Well, principally on account of the quality. 

Q. — What would be the other objections? A. — Taking their 
works. There is some advantage in having works of our own, and 
under our own control, I think. 

Q. — Have you any doubt that Boston has ample authority now to 
take sufficient, and more than sufficient, water to supply herself and 
Cambridge, from what you know? A. — I think, if their resources 
were developed Mly, there would be no difficulty in supplying Cam- 
bridge, as to quantity. 

Q. — But if the consumption in Boston, which, I think, is about 
37,000,000 gallons a day, were reduced slightly, of course it would 
be all that Cambridge would desire ; three or four million gallons a 
day would be ample? A. — There are times when we consume over 
6,000,000 ; take it in extreme cold weather, or extreme warm weather, 
our consumption frequently runs up to 6,000,000 gallons a day. 

Q. — That is something that has not been spoken of, I believe. 
A, — No, sir, that was omitted in the other testimony. 

Q. — That is, in the winter, because the water is allowed to run 
from the taps to prevent freezing? A. — I presume so; and in the 
summer, from the free use of hose. 

Q. — I supposed in Cambridge every thing of that sort was pre- 
vented. A, — We prevent it as much as we can. 

Q. (By Mr. Poor.) — Do you know how much water is used in 
Cambridge for manufacturing purposes, daily? A. — The amount of 
metred water? 

Q. — Metred and unmetred, as far as you know? A. — I cannot 
give you any account of the unmetred. The amount of water sold 
by metre was 208,025,800 gallons. 

Q. — Last year ? A. — Yes, sir. 

Q. (By Mr. Hammokd.) — Right here, I would like to know if you 
ever measured the Shawshine when 200,000,000 gallons went by in a 
day. A. — I have. 

Q. (By Mr. Poor.) — There is other water used in Cambridge for 
manufacturing purposes, that is not metred^ is there not? A. — 
Yes, sir. 
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Q. — In building this reservoir of yours, it has been stated that 
you are willing to allow 10,000,000 gallons a day to run down. Have 
you ever carefully examined to satisfy yourself that that could be 
done? A. — Yes, sir, I think there is no doubt of it. 

Q. — Do you know how much runs down now in the summer time ? 
A. — The smallest gauging I have ever made was 8,000,000 gallons. 

Q. — At what season of the year was that ? A. — It was in the 
dryest part of the year. 

Q. — Do you remember just when it was? A. — I think it was in 
July. 

Q. — Do you know that to be the dryest part of the year for the 
Shawshine ? A, — It may not have been the dryest year. That is 
the dryest year I happened to gauge. 

Q. (By the Chairman.) — Did you try to get it at the dryest time ? 
A. — Yes, sir, I think I did. 

Q. (By Mr. Poor.) — You are confident that that reservoir would 
give you what water you need in Cambridge, besides allowing 10,000,- 
000 gallons a day to run down? A. — Yes, sir. 

Q. (By Dr. Wilson.) — What is the entire quantity of water sup- 
plied in Cambridge a year, metred and unmetred ? A, — Some- 
thing like 902,319,000 gallons. 

Q. — How much did you say goes to the metred manufacturing 
establishments ? ^. — 208,000,000 gallons. 

Q, — Now, what proportion of the manufacturing establishments 
are metred? I don't expect you to tell me exactly, but one-half, 
or one-quarter, or nine-tenths of them? A. — I think our superin- 
tendent could answer that better than I can. 

Q. — What do you think? A. — I should think that the larger 
part of them were metred, — most of the large establishments. 

Q. — You mean five-sixths or three-quarters ? A. — I should think 
three-quarters, perhaps. 

Q. — At that rate, then, the manufacturing establishments use 
about 275,000,000 gallons a year, or 250,000,000? A. — Yes, sir. 

Q. — Would not this Boston water be good enough to use in these 
manufacturing establishments ? A. — It might be good quality 
enough, but I don't see how we could separate the water so that they 
could have it. I don't know how we could do it without re-piping 
our city. 

Q. — Isn't there any way in which you can keep these nuisances 
out of Fresh Pond? That is a question that I have not heard an- 
swered satisfactorily. I have no doubt that there are a great many 
polluting substances get in there. The question is, cannot they be 
kept out? A, — I think the city of Cambridge does every thing it is 
possible to do, to prevent nuisances getting into Fresh Pond. Al- 
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though we have not succeeded entirely, I think we have made long 
strides in that direction. 

Q. (By Mr. Hammond.) — Richardson Pond is one source of nui- 
sance, is it not? A. — Yes, sir. 

Q. — And that is situated in Belmont? A. — Yes, sir. 

Q. — It comes down into Fresh Pond by a natural outlet, does it 
not? A. — It does. It drains 122 acres, and a large part of it is 
highly cultivated. We have no control of it whatever, and have to 
take the water as it comes. 

Q. — Now, as to Cider Mill Pond, — that is situated in Cam- 
bridge, is it not? A. — It is, now. 

Q. — We have stopped that, haven't we ? A. — We have stopped 
the outlet of it : yes, sir. 

Q. — Now, about Wellington Brook, — have we not done things 
along the line of that brook to prevent the sewage going in there ? 
A. — Yes, sir : we have. 

Q. — What have we done? A. — We have been the whole length 
of Wellington Brook^ and we have removed privies from the line of 
the brook, and built cemented brick vaults instead, without any 
charge to the owners. We have persuaded people, wherever we could, 
tp let us remove the nuisances at our own expense ; and have done, 
we think, all we possibly can in that direction. 

Q, — That was within the limits of Belmont? A. — That was in 
Belmont. 

Q. — You have gone up there, and asked for permission to do those 
things? A. — We have done them by permission of the owners of 
the property. 

Q. — Can you persuade the farmers up there not to put night-soil 
on their ground, to raise cabbages ? A. — I should think not, easily. 

Q. — Could you persuade the farmers to let you dig a trench around 
the pond, to keep the night-soil out of it? Can it be done? A. — 
No, sir : I don't think it is practicable. 

Q. (By Dr. Ikgalls.) — I understand that nearly all the water you 
get ft*om Wellington Brook is surface-water? A. — Yes, sir. 

Q. (By Dr. Harris.) — How much lower is the surface of the 
brook than the land at Mount Auburn ? A. — I have not got the 
exact figures, but I should think it might be twenty feet. 

Q. — Where is the natural drainage from Mount Auburn ? A, — 
The natural drainage from Mount Auburn is towards Charles River. 

Q. — Entirely ? A. — Yes, sir. 

Q. — You have improved Fresh Pond a good deal? A. — I think 
we have. 

Q, — Can you not go on and improve it still more ? A. — We 
intend to do so, but there is not a sufficient supply of water there. 
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Oar plan now is to develop it as a storage basin, and receive an addi- 
tional supply from some other source. 

Q. — Would there not be two-thirds of a supply there ? What I am 
trying to get at is this : whether it would not be cheaper for Cam- 
bridge to supply her manufactories by a separate system of supply- 
pipes, with water that is not sufficiently good for domestic purposes ; 
and whether there would not be then enough left in Fresh Pond to 
supply the city ? A. — 1 should think not. 

Q, (By Mr. Poor.) — Do you consider Fresh Pond a proper stor- 
age basin for Shawshine-River water? A. — Yes, sir. 

Q. — If it is in such bad condition now, how are you going to 
improve it, so as to make it safe and desirable as a storage basin? 
A. — We are trying to take care of Fresh Pond, and to make a suita- 
ble basin of it. 

Q. — You say you are doing that now ? A, — We are doing all 
we can. 

Q. — But you cannot do any more ? A. — I think, when the metro- 
politan system of drainage is constructed, and the intercepting sewers 
get near Fresh Pond, we shall be able to do more than we can now. 
Our difficulty has been, that we have had no outlet for sewers. We 
have blind sewers around Fresh Pond, but no outlet for them. 
When the metropolitan sewer is constructed we shall have an outlet, 
and then we shall be able to take care of the pond. 

Q. — If you were granted liberty to take the Shawshine, as you 
ask here, how soon could you use the water? A. — I think, within 
two or three years. 

Q. — Do you think it would be fit for domestic purposes within 
two or three years? A, — No, sir : not immediately, but after suit- 
able storage. 

Q. — How long storage? A. — l think two years after the basin 
is completed. 

Q. (By Dr. Habbis.) — Where is the source of this Wellington 
Brook? A. — The source of Wellington Brook is in Belmont. 

Q. — Entirely ? A. — And Haverhill. 

Q. — Is there any means of damming that, so as to preserve a sup- 
ply during the winter and spring flow? A. — I think not, sir. 

Q, (By Dr. Wilson.) — Why could you not dam Wellington Brook ? 
A. — After we get up where the land is suitable, there is not any 
thing to dam, — there is no water up there. If you take it down 
where there is any water, the land is not suitable for storage purposes. 

Q. (By Mr. Smith.) — You have spoken about the metropolitan 
drainage system which is in contemplation. Suppose that goes into 
operation, what would you think of having a parallel system of 
water-supply in the same towns? A. — Every wheVe, sir? 
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Q. — I do not say where. There are a number of places where 
that could be secured. Suppose it could be secured, what would you 
think of it? A. — There would be a good many considerations that 
would enter into that. I should hardly know how to answer it, with- 
out knowing more of the details. 

Q. — If Boston should obtain a large supply of water, would you 
think it desirable that Cambridge, and these other towns and cities 
immediately surrounding Boston, should co-operate with Boston in this 
enterprise, rather than to have systems of their own ? A. — I should 
suppose that would be considered in its financial aspect, and, if the 
city of Cambridge thought it was for her interest to join, probably 
she would. 

Q. — I speak of the general interests of the community centred 
around Boston. Would it be desirable that there should be one com- 
mon system, rather than have separate systems for each one of those 
towns which are immediately connected with Boston in the sewerage 
district? A, — I think, under some conditions, it would be better to 
have one system. 

Q. — Then it would not be desirable for Cambridge to go to the 
additional expense of $600,000, for the purpose of getting a separate 
system, if the providing of such a system was in the future ? A. — 
It would have to be very near for us, — our necessities are very great. 

Q. — Could not Boston supply you in the interim, suppose it were 
ten years hence, with its present means ? A, — We arranged with 
Boston last year for that very purpose, but when the time came that 
we wanted water, they said to us, " We have no water to give you.'* 

Q. (By the Chaibman.) — There is no law which will compel the 
city of Boston to supply you ? A. — No, sir ; not that I know of. 

Adjourned to Tuesday, March 14, at ten o'clock. 
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SECOND* HEARING. 

Boston, Wednesday, March 22, 1882. 

Thk hearing was resumed at ten o'clock a.m. 

Gross-Examination of William S. Babboub, resumed. 

Q. (By Mr. Poor.) — Mr. Barboar, I want to ask you something 
about that basin which you have delineated on your map. What is 
the character of the soil ? A. — Principally meadow. 

Q. — That portion which is colored there to indicate the tract to 
be covered by the basin, you say is principally meadow? A, — Yes, 
sir. 

Q. — How deep would the water be on that meadow? A. — The 
deepest part would be about twenty feet, and running from that to 
nothing on the sides. As it approaches the hills, of course it runs 
out. 

Q. — What would be the effect of that soil upon water stored there ? 
Do you know any thing about that? A. — I suppose it would be the 
same as it would on any meadow that was flowed. 

Q. — Whether or not that would be good water? A. — I don't 
know why it should not be good water. 

Q. — Is not water in swamps usually rather inferior in quality? 
A. — In some swamps it is ; not all. 

Q. (By Mr. Bailet.) — Mr. Barbour, what did you estimate 
would be the expense of putting in such conduits as you may require 
for Cambridge from that river? ^.—$700,000. I fixed it at 
$600,000 last year ; this year, at S100,000 more. 

Q. — That is for the whole expense of constructing? A. — That 
is the whole expense. 

Q. — Suppose the city of Boston should be granted the right to 
take water from that river the same as was talked of last year, on the 
ratio of three-fifths to Boston, and two-fifths to Cambridge, that is, 
12,000,000 gallons a day to Boston, and 8,000,000 to Cambridge : 
what would be the expense of constructing the dams and works then ? 
A. — In the talk that we had with the city of Boston, a comparison 
of estimates was made, and I think we came to the conclusion that 
the expense to Cambridge would not be very much different to go 
together or singly. 

Q. — That is, the expense would be about $700,000, anyway? A. 
— Yes, sir. 
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Q. — Have you considered, or do you know that the city of Cam- 
bridge has considered, the question of mill damages on that river? 
A. — No, sir, we did not take that into account. 

Q. — In that estimate ? A. — In that estimate. 

Q. — But you have considered the question of mill damages? A. 
— I understand that, in all probability, there will be mill damages. 

Q. — Whether or not you do not understand that they would be 
about the same whether the city of Boston came in and took part of 
the water, or whether both cities took it together? A. — I have 
always thought, if we took it alone, that the mill damages would be 
less than if we went with Boston. 

Q. — That is what you have thought yourself? A. — That is my 
idea of it. 

Q. — But you know that others differ from that idea? A, — Yes, 
sir, I presume they do. 

Q. — Now, if the city of Boston was allowed to take in that pro- 
portion, then Cambridge would have all that she required, would she 
not? A. — Yes, sir, so far as quantity is concerned. 

Q. — And you think the expense to Cambridge would be about the 
same in either case ? A. — Very nearly. 

Q. — Why do you say it would be about the same in either case ? 
A. — In building the works for Boston and Cambridge together, there 
would be more expensive works built ; the conduit would have to be 
of a larger size, and the whole expense would be more than it would 
for Cambridge alone ; but her proportion would probably be about the 
same amount as would be required to build independent works. 

Q. (By Mr. BuLLABD.) — Have you been personally a party to 
any negotiations with Boston to supply Cambridge with water, either 
last year or this year? A. — No, sir. 

Q. — Do you know generally what the idea of Boston is as to the 
value of water? A. — I only know, in a general way, as to what 
they get from other places that they do supply, like Somerville and 
Everett. 

Q. — Have you personally made any estimates of the expense of 
connecting with Boston for the purpose of supplying Cambridge? I 
mean, connecting with the new main whiph is to pass through Harvard 
Square ? A. — No, sir. 

Q. (By Mr. Hammond.) — You were asked whether you have 
known of any negotiations with Boston with regard to supplying 
Cambridge with water. Was an application ever made to Boston for 
water ? A, — I think there was. 

Q. — And what was their reply? A. — That they had no water 
for us. 

Mr. BuLLABD. I understood Mr. Barbour to say that he did not 
know any thing about that personally. 
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Mr. Babbour. I said, only in a general way. ' 

Mr. Hammond. Yoa asked about negotiations. I asked about an 
application.- 

Mr. BuLLARD. I should have gone further, if he had said he knew 
any thing about it. 

Q. — You said, in answer to Mr. Bailey, that you thought the mill 
damages that Cambridge would have to pay under the bill which 
we propose would be less than her share of the mill damages that she 
would have to pay if she went in with Boston ? 

Mr. Bailey. No : he did not say any thing of the kind. 

Q. — I understood you to say that. Did you say so? A. — I 
think I said, that, if we took the whole river alone, I thought the 
damages would be less. 

Q, — Will you state why you think so? A. — Because the quan- 
tity of water that we want would be quite small for a great many 
years ; and I think that the large storage that we would create in 
times of freshet would really give to the mills more than what they 
have now. I think that perhaps some arrangement might be made 
with the mills by which we could offset in that way, by fUmishing 
them with more water. 

Q. — That is, as I understand you, the right to take 8,000,000 
gallons a day from the river, in the manner in which it is proposed 
by this bill to take it, would not injure the mills at all? A, — No, 
sir : I think it would be a benefit to them. 

Q. — Why do you think so? A. — Because, with the large amount 
of storage that we should have, there would be more surplus water, 
which would be retained to be let down during dry seasons and dry 
times. I think the water would be equalized, so that they would 
really have more water than they do now. 

Q, — Have more water when they needed it? A. — Yes, sir. 

Q. — I suppose that, on that stream, there are many days when 
there is much more water there than the mills can use? A. — Yes, 
sir. 

Q. — And your idea would be, as I understand it, that some of 
that water would be stored, so that it could come down at times when 
they wanted it? A. — Yes, sir. 

Q. — Do your investigations upon that stream lead you to any con- 
clusion as to how small the flow of the river may be on some days ? 
A. — ^I think I stated last year, that the lowest gauging that I had 
made myself was 8,000,000 gallons ; but I think, from the experi- 
ments which have been made in other places, that the extreme dry- 
weather flow of the river might possibly be reduced to about 5,000,000 
gallons — between 5,000,000 and 6,000,000 gallons. 

Q. — You have measured it when it was only 8,000,000? A. — 
Yes, sir. 
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Q. — When was that? A. — That was in 1880, 1 think. 

Q. — Although the route to the Concord River is shorter than the 
one to the Shawshine, would it be more or less expensive ? A» — I 
think it would be more expensive. 

Q. — Why? A. — Because there are high lands intervening. In 
order to take it in a straight line, which is the shortest distance, we 
should have to pump all the water over an elevation of at least one 
hundred feet : possibly more than that. It would involve pumping 
all the water we took. 

Q. — Twice ? A. — Yes, sir, twice. 

Q. — To get it from Concord River to Fresh Pond, and then to 
get it from Fresh Pond to the well-room? A. — Yes, sir. 

Q. — You do ndt believe the water of Concord River is proper 
water for domestic purposes ? A. — I do not. 

Q. (By Mr. Bailey.) — Mr. Barbour, I should like to ask one or 
two questions in reference to these last questions by brother Ham- 
mond. What do you think is the storage capacity of this reservoir 
which you are proposing to make? A. — 2,000,000,000 gallons. 

Q. — As I gather from your answers to Mr. Hammond, the only 
reason for your belief that the mill damages will be less if Cambridge 
takes the water alone, than they would be if she takes it in connec- 
tion with Boston, is because you believe that you could make some 
arrangement with the mill-owners ? A. — Yes, sir. 

Q. (By Mr. Hammond.) — Supposing you could not make any 
arrangement with the mill-owners, the question is whether a bill like 
that which we propose, allowing at least 10,000,000 gallons to come 
down there every day, would be as much damage to the mill-owners 
as it would be if 20,000,000 gallons a day were taken from that 
stream? A. — I think it would be a very important element in the 
matter of damages. 

Q. — It would not be as much damage to them? A. — No, sir, I 
think not. I do not see how it could be. 

Q. (By Mr. Smith.) — I would like to ask you a few questions 
with regard to that basin. The object, as I understand it, is to get 
pure water for Cambridge, for domestic purposes? A. — Yes, sir. 

Q. — How many acres do you propose to cover? A. — Eight hun- 
dred. 

Q. — How far up does that basin run from the dam ? A. — Four 
and a half miles, I think. 

Q. — About how broad, on the average, would the basin be to 
cover eight hundred acres ? A, — I think it is about half a mile wide 
there ; in that vicinity. 

Q. — What is the fall from the tipper part where you propose to 
erect the dam? A. — Something like twenty feet. 
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Q. — How high is your dam ? A. — Twenty-five feet. 

Q. — The dam at the centre of the river is twenty-five feet high? 
A. — Yes, sir. 

Q. — And sixteen hundred feet long? ^. ^— Yes, sir. 

Q. — Running out to nothing on each side, you sa}-? A. — Yes, 
sir. 

Q. — Now, sir, have you estimated tvhat would be the average 
depth of water on that four miles ? Where there are twenty feet of fall, 
with a twenty-five-foot dam, what would be the average depth of the 
water? A. — In making my estimates, I call the average depth ten 
feet. 

Q. — The dam being only twenty-five feet high at the centre and 
running out to nothing on the sides, and the fall being twent}'^ feet in 
the river, do you think it possible that you could get an average of 
ten feet in depth? A. — Yes, sir, I do. 

Q. — How do 3^ou make that out? A, — On the basis of the levels 
which I took there, which give me the average. I ran levels the 
whole length of the river, up and down, and made up my average 
from the levels actually taken there. 

Q. — On the upper half of it, where there is a fall of twenty feet, 
and a dam twenty-five feet high, what would the depth of water be? 
A, — That would be more shallow, of course, than the lower part. 
That I believe to be a fair average depth of the basin, from th^ 
figures taken. It is quite possible that in improving that basin w6 
should deepen some parts of it. We should lemove, probably, some 
of the muck, which, at certain portions of the meadow, is not very 
deep. The bed of the river is gravelly. ^ 

Q., — I understood you that the basin itself, as a rule, has a 
mucky, peaty bottom? A. — I have no recollection of saying any 
such tiling. I was asked the question, and said it was meadow. 

Q. — That means the same thing, don't it? A, — No, sir: I 
should hardly think it did. There is a great variety of meadows; 

Q. — Well, what is the character of that bottom? A, — The 
character of the bottom in the meadow, as far as I examined it, is 
gravelly. 

Q. — How deep? A. — Not very deep. I think it is one of the 
best pieces of meadow for flowage that I know, for the purposes of 
converting it into a basin for the storage of water. 

Q. — Have you ever considered the healthiness of that stream, oi* 
have you ever studied the healthiness of a stream as aflfected by 
flowage? A. — No, sir: I don't think that I have made it a special 
study, any more than in the way of general reading. 

Q. — Supposing that this meadow should be flooded in the spring 
of the year, and should be drawn off so that there should be consider^ 
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able distance on the sides that would be laid bare, and then flowed 
again, what would be the effect of that upon the character of the 
water? A. — I do not think it would tend to improve the water any ; 
but I think that is a question that is now mooted. There is quite a 
difference of opinion as to matters of flowage and its effects. 

^Q. — You don't pretend to know anv thing on that subject? A. 
— I don't pretend to have made a scientific study of that particular 
point. 

Q. (By Mr. Eeed.) — What effect would it have upon the quality 
of the water to have dead trees standing in that reservoir which you 
propose to make? A. — In improving this reservoir, we should take 
out the standing trees. The intention is to take out the standing 
trees there in improving the meadow. 

Q, — Say decaying stumps ? A, — We intend to take out the 
stumps. 

Q. — Have you made an^^ estimate to determine how many acres 
of woodland would be flowed? A. — My recollection is that there is 
not a very great extent of woodland upon it. 

Q. — Have you taken any measurements to find out how much of 
the existing meadow is woodland? A. — I have not determined the 
woodland alone. 

Q. — You are not aware, then, whether it would be a hundred 
acres or five acres? A. — I know there is some woodland which 
would be flowed, but the principal part is meadow-land which I speak 
of. 

Q. — In your opinion, you think the principal part of it would be 
meadow-land, and not woodland? A. — Yes, sir. 



TESTIMONY OF HIRAM NEVONS. 

Q. (By Mr. Hammond.) — You are the superintendent of the 
Cambridge Water- Works? A. — Yes, sir. 

Q. — And have been for how long a time? A, — Five years this 
spring. 

Q. — Mr. Nevons, do you make anj' attempt to ascertain the leaks 
in the main pipes? A, — Yes, sir. 

Q. — To what extent do you do that? A. — Well, we genernlly 
go through the low territories, the marsh territories, or the filled 
territories, twice a year. 

Q. — How do 3"ou do it? A. — I take generally about three men 
with me, and go and shut off a section. 

Q. — In the night? A. — In the night, yes, sir. 

Q. — Why do you prefer the night rather than the day? A.. — 
Our object is to take it when all legitimate consumption is supposed 
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to have ceased ; people are abed, the factories stopped, and every 
thing is still and quiet. 

Q. — Then, when legitimate consumption is supposed to have 
stopped, or to be at the lowest ebb, 3'ou go at night and shut the 
gates, for the purpose of ascertaining whether there is any section of 
the pipe from which more water goes than you think ought to go? 
A, — Yes, sir. 

Q. — In that way do you discover leaks? A, — Yes, sir, we have. 
We have not so much this last year as we did years before. 

Q. — What was the consumption per head in Cambridge in 1881? 
A, — 46§ gallons. It is the same as it was last year; but in the 
figures of last year we took 50,000 inhabitants as the basis of the 
calculation : we rather cheated ourselves last year. Our consumption 
per capita should have been less than what our report shows. This 
3'ear we put it at the actual census. 

Q. — How much more water has been pumped in 1881 than in 
1880? A. — There were 15,000,000 gallons more pumped. 

Q. — How man}^ supplies were put in in 1881? A, — We put in 
two hundred. 

Q. — How much more metered water was there in 1881 than in 
1880? ^.— There were 37,000,000 gallons more sold by meter. 
Q. — You put in two hundred supplies in 1881 ? A. — Yes, sir. 
Q. — And j'ou have pumped 37,000,000 gallons more in 1881 than 
in 1880? ^. — No, sir: 15,000,000. 

Q. — And the metered water has been actually 37,000,000 gallons 
more than it was in 1880? A, — Yes, sir. 

Q. — So that the consumption in Cambridge, outside of the metered 
water, has been actually 22,000,000 gallons less in 1881 than in 
1880 : is that so? A. — Yes, sir. We claim that we have saved, by 
stopping leaks, a waste of 22,000,000 gallons over last year. 
Q. — For domestic purposes? A. — Yes, sir. 
Q. — Although you have had, scattered along through the 3'ear, two 
hundred supplies more than you had in 1880? A. -^ Yes, sir. 

Q. — That is, you have been more careful, if possible, during 1881, 
than 3'ou were in 1880, about consumption? A, — Yes, sir : we have 
followed out our old plan of inspection. 

Q. — Is the water used b3^ manufacturers generall3' metered ? A. 
— All of it. 

Q. — With what exceptions, if any? A. — Well, I should not say 
that there were any exceptions. We have some places that might be 
called factories, such as carriage-manufactories, where the water is 
not used, except for the men around the buildings. 

Q. — They are not factories in the sense of using water for factory 
purposes, but simply in the sense of employing meti who use water? 
A. — Yes, sir. 
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Q. — Now, Mr. Nevons, how is Fresh Pond filled up daring the 
year? A. — We fill it up in the spring by taking the water from 
Wellington Brook. 

Q. — Is there any other method of filling it? A. — I don't know 
of any, sir. 

Q. — And what time in the year do you take water from Welling- 
ton Brook? A. — We endeavor to take it in snow-thaws. We begin 
along the last of February, when we generally begin to have thaws, 
and we take it in then. 

Q, — When the ground is frozen ? A. — Yes, sir. 

Q. — And a large amount of water is on the surface of the ground? 
A. — Yes, sir. 

Q. — And that is taken into the conduit which leads into Fresh 
Pond, is it? A. — Yes, sir. 

Q. — Now, if at any time you should be prevented from taking the 
water of Wellington Brook in that way, do you believe that Fresh 
Pond would carry 3'ou through? A. — No, sir. Well, it might 
carry us through one year. 

Q. — But it would go very low, wouldn't it? A, — Oh, yes. 

Q. — It reduces the area of the pond very much, does it not, when 
you get down low? A. — Yes, sir. 

Q. — And then, after the spring is over. Fresh Pond gradually 
lowers, does it? A, — Yes, gir. 

Q. — Until you get to the spring again ? A. — Yes, sir. 

Q. — Whether Cambridge is pretty generally supplied with water? 
I mean b}'^ that, whether there are many wells there ? A. — I do not 
know of any territory in Cambridge but what is supplied with Fresh 
Pond water. There are a few houses up in what is called '' Dublin." 

Q. — There are a few houses that are not supplied with Fresh 
Pond water, but, as a rule, the houses depend upon Fresh Pond, do 
they not? A. — Yes, sir, 

Q. — Speaking generally, there are no wells there that can be 
used? A. — No, sir. 

Q. — Or that are used for any purpose? A. — I don't know of 
any, excepting some driven wells for manufactories. 

Mr. Hammond. My purpose in asking these questions is to show 
that Cambridge, using 46§ gallons per head dail^', is not to be com- 
pared with some cities which have just had water introduced, where it 
is not generally used by the inhabitants. That is all. Of course it 
would not be fair to compare a place like Taunton with Cambridge. 

Cross-Examination, 

Q. (By Mr. Morse.) — Is it part of your business to look after 
the meters? A. — Yes, sir. 



53 

Q. — Do 3'ou determine as to where they shall be put on ? A. — 
No, sir, not exaetlj'. That is more the president's duty. I report 
to the president the particulars in regard to it, and he generally 
decides. 

Q. — What is your rule in regard to the application of meters? 
A, — Well, one is, where we are not able to determine the quantity 
of water used. If we have an}' doubt, if we think we cannot get at 
the facts, we put on a meter to demonstrate ; and then, in other cases, 
people apply for them that are entitled to them. 

Q. (By Mr. Hammond.) Where they prefer to take the water 
that wa}' ? A. — Yes, sir. 

Q, (By Mr. Morse.) — What proportion of your metered cus- 
tomers appl}^ for meters ? A. — I should think two-thirds of 
ihem. 

Q. — Then, it is only with reference to one-third that 3'^ou impose 
meters ? A. — No, sir : we intend to put them on to all large con- 
sumers, where there is a large quantity of water used. All the large 
manufactories are metered. There are some of those small factories, 
such as I spoke of, — carriage-manufactories, for instance, — that are 
not metered. 

Q. — What is the cost of a meter such as 3'ou use ? A. — It is 
according to what size 3'ou mean. 

Q. — Are all 3'our meters one make ? A, — No, sir. 

Q. — Whose manufacture do you use ? A, — We have the Worth- 
ington, we have the Union Rotarj'', and we have the Crown and the 
Desper. The largest proportion is the Worthington meter. 

Q, — Are all the meters made for the same class of customers? 
Is there any difference, I mean to sa}', in the size of the n^eters with 
reference to different manufacturers ? A. — It is according to the 
quantit}* of water used. 

Q, — What I want to get at is, whether each one of those manu- 
facturers makes meters that are suitable for all establishments ? A, — 
I don't know about that. 

Q, — What determines you, then, in choosing one meter rather 
than another? A. — If we have to go above a two-inch meter, we 
generally prefer — have so far — = the Worthington meter. 

Q. — What is the cost of the most expensive meter ? A- — A four- 
inch meter costs about three hundred and fifty dollars. 

Q, — And the smallest, the cheapest? A. — About thirteen 
dollars. 

Q, — What is the average cost of the meters 3'ou use in Cambridge? 
A* -*^ Of course that is owing to the size. I never made an average 
of the sizes, to get 2\,t the aver^^ge price, but I should say somewhere 
fthoqt thirty or thirty-five dollars. 
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Q. — That takes in, of coarse, the high-price ones that are used 
for the manafactories ? A, — Yes, sir. 

Q. — Suppose you take the dwelling-houses alone, what is the 
average price of a suitable meter ? A. — I should say, all set up, 
right through, about eighteen or twenty dollars. 

Q. — Suppose, then, you take the manufactories, how will they 
average ? A. — I should think about seventy-five dollars. 

Q. — Who pays for the meters, according to your system? A. — 
The city of Cambridge. We don't allow anybody to own any 
meters. 

Q. — The city owns them? A. — The city owns them, and has 
full control of them. 

Q. — Have meters worked well where you have put them on ? A. 
— Yes, sir. 

Q. — Have they tended to the reduction of the consumption of 
water? A. — Well, I should not be prepared to saj' about that. 
In some cases they have. We have found that they were using 
water excessively, and allowing water to be wasted about the prem- 
ises. Of course they stopped that when the meter was put on, and 
used only what they actually needed. 

Q. — That is the natural effect of a meter, — to lead any customer 
to say that he will not take the water except when he needs it? A.. — 
Yes, sir. 

Q. — Have 3'ou found any practical diflSculty in gauging the water 
by these meters? A, — I don't think we have got a meter j-et to go 
into very extensively, or upon which we can rely solelj'. I thlDk we 
can accomplish more, so far as our domestic supply is concerned, by 
inspection. We do not want to complicate the works. Every meter 
you put on, you complicate the works, and add to the expense. 

Q. — How many meters have 3'ou on dwelling-houses? A, — None 
at all. We only have 156 meters anyway. 

Q. — Then, when you speak of the average price of meters for 
dwelling-houses, you do not speak from experience, but simply as a 
matter of estimate ? A. — Well, I have thought the matter over con- 
siderably. 

Q. (By Mr. Bullard.) — How do you find meters in the matter 
of repairs? Are the^' expensive, or otherwise? A. — Very expen- 
sive. 

Q. — What do 3'ou find the average yearly expense ? A, — I don't 
know. I could tell at the office ; but I have no data with me. 

Q. — I only mean generally; that is, take a cheap meter — a 
thirteen-dollar meter? A. — In nine times out of ten, you had bet- 
ter smash it up, and sell it for old junk, than have it repaired. 

Q. — What proportion do you have to send to the manufacturers ? 
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A, — Not over four or five out of our 156 during the year. We have 
a shop where we do some small repairs ourselves; but, if there are 
any new parts to be supplied, we have to send them to the manu- 
facturers. 

Q. — Can you give me a general ide'a of the expense of taking care 
of a meter for a year ? A, — I don't think I could, — not satis fac tori l3\ 

Q. — What proportion of your meters do 3'ou have in the shop? 
A, — Well, we generally keep four or five in the shop, — spare ones. 

Q, — I mean, for the purpose of repairs? A, — We don't calcu- 
late to keep an}^ there. If a meter wants to be repaired, we send 
it at once to the manufacturer, and put on one in the place of it. 
When I say 156 meters, I mean meters that are applied. Of course 
we have five or six in the shop, in case one gives out, so that we can 
replace it. 

Q, — How long does an average meter go without any repair? 
A, — Well, we have had a Worthington meter go three years. We 
can't tell when a meter is going to give out. 

Q. — You cannot tell us what the average life of a meter is ? A. — 
No, sir; and I don't think anybody' can. 

Q, — After an experience of how many ,years? A. — Five. 
, Q. — How was the reduction in consumption during the last 3'car, 
that 3'ou speak of, secured? A. — Well, this spring, when we w^ent 
through the main pipes, we found we had not manv leaks on the 
mains, and we put on an inspector to inspect the fixtures of houses, 
and we found that we accomplished a great deal more than we had 
an}' idea we should ; that is, we found water-closets, drains, and all 
sorts of fixtures, that were imperfect, a great many of them fastened 
up, — water-closets fastened up, tanks fixed so as to run all the time. 

Q. — That is, the overflow? A. — Yes, sir. 

Q, — Do you think that, by a system of inspection, waste would 
be entirely controlled? A. — Well, very closel3\ 

Q. — You prefer that to the meter system? -4. -^I do. I do not 
believe in complicating the works, as j'ou would have to if 3'ou put 
on meters. It is a big thing when 3'ou come to talk of putting a 
meter on ever}- house, and keeping the managerjjent of them. 

Q. — Have 3'ou thought at all of the district system of meters, for 
the purpose of aiding inspection? A. — Yes, sir: we have some- 
thing that amounts to just the same thing. 

Q, — What is that? -4.-^ We hsi,ve a chronograph; we have a 
stand-pipe ; and we are able to set up this chronograph, and, if our 
consumption runs up at all, we are able to tell at once. 

Q, — Can 3'OU tell in what district, or what part of the cit3':, it runs 
to waste? u4. -^In order to do that, we shut off a certain section, 
^n^ see what the effect is, We cap shut pff ftny section of the city, 
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and, by this chronograph, we can tell just how much is due to that 
section. 

Q, (By Mr. Hammond.) — And whether it is more than they 
ought to have, or not ? A. — Yes, sir. 

Q. (By Mr. Bullabd.) — What is the gross income from the 
water? Can vou tell me? A. — Yes, sir. It was a hundred and 
seventy-one thousand dollars this yesLT ; a little over that, but that is 
verv close. 

Q. — That is, from all sources, metered and unmetered? A. — 
Yes, sir. 

Q. — Can you tell me something about the expense of the depart- 
ment, — whether that is all consumed in expenses? A. — Oh, no! 
I should rather the President of the Board would answer that. 

Mr. Hammond. I will put in the Report. 

Q. — Is it impossible to take the water of Wellington Brook for the 
purpose of filling Fresh Pond at any time, except in the spring ? A. 

— I think it is ; and I think it is very objectionable to take it even 
then. I think it is a very serious matter taking it then. 

Q. — Do the impurities come from any special source ? A. — Well, 
I don't know how special they are. There are objectionable things 
all along the whole line of the brook to its source. 

Q. — Well, is it generall}' from fertilizers on the top of the ground, 
or tanneries or slaughter-houses ? A. — Well, we have got a 
slaughter-house there to start with ; then we have got piggeries on 
the line of the brook ; we have low land that is highly cultivated ; 
and then all the drainage of the territory Ij'ing each side of Concord 
Avenue. 

Q, — . What has been your observation of the condition of Fresh 
Pond, as to the lowest point to which you ever drain it, whether it 
continued at the lowest point, or whether it seemed to be supplied by 
springs, for instance ? A. — When we get it as low as we did three 
years ago, we calculate that our consumption is just like dipping so 
much out of a pail ; that we lower it just the quantity we use. 

Q, — You had a smaller surface, of course, to draw from? A, — 
Yes, sir. 

Q. — But you think that, practicall}', 3'ou drew out as much of the 
supply as at any time during the dr^awing? A. —Yes, sir. 

Q, — Then there was nothing gained b}' the aid of the pond? A. 

— No, sir. There were a few springs that commenced to flow, as 
the pond went down, up on the borders ; but they soon dried up. As 
the pond went farther down, they ceased to flow. 

Q. — Have you personally' had anj' negotiations with Boston as to 
a water-supply for Cambridge ? A» — No, sir. 

Q. — Can you tell us any thing about the expense of making a 
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connection with the Boston main, if it runs through Harvard Square? 
A. — You mean, to connect with our sj'stem? 

Q. — I mean, if the main should connect with the Sudbury or the 
Mj'stic, what would be the expense of connecting that main with 
Cambridge for the purpose of obtaining a water-supply? A, — I 
understand ^'^our question to be, what it would cost to connect their 
pipes with ours when they went through our territory'? 

Q. — Exactly. A, — I should think it would cost four or five hun- 
dred dollars. They cross right under our big mains. 

Q. (By Mr.. Hammond.) — That would not pump it up high 
enough for us, would it? A. — No, sir. 

Q. — The water of Cambridge is all pumped by the stand-pipe 
system, is it not? A, — Yes, sir. 

Q. — Do 3'ou know how high it is pumped? A, — It is pumped to 
an elevation of a hundred and thirty-five feet above the city base. 

Q. (By Mr. Bullard.) — Would not that be high eitough to fill 
Fresh Pond as 3'ou do from Wellington Brook? A, — Yes, sir. 

Q. (By Mr. Hammond.) — In saying that it would cost five hun- 
dred dollars to connect with the Boston main, 3'OU mean simpl}' to 
join such pipes as you know would be in the vicinity of that main, 
running in the direction stated? A. — Yes, sir: I had in mind the 
« idea that they spoke of two years ago, of crossing hy North Avenue. 
They would cross our two big supply-mains. I meant simplj' just 
making a connection there. 

Q. — But that would not water the city, would it, making that 
connection? The pressure would not be suflScient? Or don't you 
know about that? A. — It is my impression that it would be just 
about equal to our reservoir pressure, — what we call our reservoir 
pressure now, twenty-eight pounds. 

Q. — But that is not equal to our day pressure? A, — No, sir : it 
would not supply. the high service. 

Q. — I will ask you, to show the Committee how closely we have to 
watch Wellington Brook, whether 3'ou have been up there at times, 
and stopped the water when it was running in, because you did not 
think it was safe to let it go any longer? A, — Yes, sir, I have. 

Q. — Have j'ou let it in when you hesitated whether to do it or 
not? A. — Yes, sir. I shut it off one time when there was a big 
flow, and reported to President Carter what I had done ; and he 
seemed to doubt m}^ judgment in doing it, and said he would go up 
with me. He went up there, and deliberated something like half an 
hour. He said it was almost life or death with us, and he said 
I better open it ; and, if I had not opened it at that time, we should 
not have filled our pond so full as we did last year by two feet, and 
consequentlj'^ it would have been two feet lower this 3'ear. 
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Q. — That is, by opening it, you got in more water? A. — Yes, 
sir : there was a very large flow, and we took in a vast quantity of 
water. 

Q. — You went to the full limit of your daring in doing it? A. — 
Yes, sir : rather more, I think. 

Q. (B3' Mr. Poor. ) -t- Have you any figures showing the average 
dailj" waste of water in Cambridge? A, — No, sir, I have not. I 
think that would be a pretty hard thing to determine. 

Q. — Have you any knowledge of the waste in the course of a 3'ear ? 
A. — The onl}' waj- that I know of to get at that would be to fix 
some standard rate per capita^ and get the excess of that, and call 
that waste. 

Q. — There is more or less waste, is there not? A. — I think so. 

Q. — How does it occur, in 3'our judgment? what is the most pro- 
lific source of waste? A. — I think it is the house-fixtures. 

Q. — Water-closets? A, — Yes, water-closets and tanks. 

Q. — Do 3'ou take an}- measures to control water-closets ? A. — 
Yes, sir. 

Q. — To what extent do you take such measures? A. — Well, we 
follow up this house inspection. If we find imperfect fixtures, the 
occupant is notified to repair within two da3's. At the end of two or 
three days, the inspector again visits the premises ; and, if the repairs 
are not made, the water is shut oflT. 

Q, — You said, a 3'ear ago, 3'ou thought, if the water-closets alone 
could be thoroughl3' controlled, there might be a saving of 150,000 
or 200,000 gallons ever3' twent3'-four hours. Is 3'our judgment any 
different now in regard to that? At — I sliould not take much back- 
water on that. It may be a little large, but we had found a great 
deal of trouble with them. We found all sorts of appliances for hold- 
ing the water-closets open. We have even found a crane fixed on the 
side of the wall to keep the water running. We found one not over 
two weeks ago : the3' would swing that out to hold it up, and have 
the full size of a half or three-quarter inch pipe running all the tiaie. 
Come to add thirty or forty of them, 3'ou have a vast quantit3* of 
water running to waste. 

Q. — That waste could be controlled b3' more thorough inspection, 
could it not? A, — Well, when we visit these places where we find 
them, we do not ever find them running again ; and then we have 
a wa3' of putting a stand-pipe on the sidewalk, where we can go in. 
the night, when the3* don't know an3' thing about it, and sound the 
fixtures, and tell them the next day that their water was running. 

Q. — How much water is used dail3' in Cambridge for manufactur- 
ing purposes ? A. — I could not give it to 3'ou daily. 

Q, — Well, for a 3'ear? A. — The total amount that we metered 
last year was 280,000,000 gallons. 
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Q. — All used for manufacturing? A. — Yes, sir : manufacturing, 
and watering the streets. 

TESTIMONY OF DR. HENRY P. WALCOTT. 

Q. (By Mr. Hammond.) — Doctor, you are now connected with 
the State Board of Health, Lunacy, and Charity ? A. — Yes, sir. 

Q. — In what capacity? A, — Health officer of the Health De- 
partment. 

Q. — How long have you held that position? A. — Two years. 

Q. — You reside in Cambridge? A, — Yea, sir. 

Q, — You are a member of the Board of Health of Cambridge ? A. 

— Yes, sir. 

Q. — How long have j^ou been a member of that Board? A, — 
Since its organization : four or five years. 

Q, — Did 3'ou have occasion, as a member of the Committee ap- 
pointed by Cambridge, to examine into the water-supply of Cam- 
bridge, and devote special attention to that subject for a j-ear? A. 

— Yes, sir: as a member of that commission, and as a member of 
the Board of Health. 

Q. — You were a member of the Committee which made this Re- 
port which I hold in my hand? A. — Yes, sir. 

Q, — Now, doctor, in the first place I want to ask j'ou about the 
contamination of the present sources of our water-supplj'. A. — 
Beyond Fresh Pond we have no water-suppl3\ The wells are hope- 
lessly bad. The Board of Health investigated that matter : in fact, 
we have had the matter investigated for the last three j'ears. We 
have examined between sixt3^ and seventy wells, taking in everj- case 
wells of good character, — those wells that were supposed to yield 
good water, and sought for b}- people from large districts ; and in no 
case — except the spring in the Botanic Garden, which comes from 
some eight or ten acres of uninhabited land — did we find the well- 
water as good as that of Fresh Pond. As the result of that inquiry 
we suppressed at least four-fifths of them. 

Q. — What is the process of suppressing a well? What do you 
mean by suppressing a well ? A. — By recognizing it as one of the 
things dangerous to health. 

Q, — Telling people not to use it? A, — Yes, sir. 

Q. — That you did not think it was safe to use it? A. — Yes,, sir. 

Q. — Then I understand 3'ou lo say that 3'ou consider Cambridge 
dependent upon other sources than its wells for water-suppl3" ? A, — 
Yes, sir, entirely dependent. 

Q. — I will ask you whether you believe that there are wells to any 
extent used in Cambridge ? A. — Very few, sir. 
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Q. — So that our pipes are very generally distributed, are they, 
throughout the city? A. — Yes, sir. 

Q. — How ab'out this Wellington Brook? What do you say to that 
as a source of water-supply ? A, — Wellington Brook at its source 
is too polluted as a source of drinking-water, hopeless!}' polluted. It 
rises in the near vicinity of dwelling-houses. It is used for the refuse 
matter of dwelling-houses through its whole course in the first place ; 
and then it flows through market-gardens and cultivated ornamental 
grounds, and has one or two large piggeries on its course, and winds 
up with an open drain beneath a slaughter-house. It is onlj' useful 
during this time of the year, when the ground is frozen. 

Q. — Do you believe that it would be safe to use it at any other 
time? A, — I think it would be very unsafe : I don't think it is pos- 
sible to use it at any other time. 

Q. — How is it in regard to the water-shed of Fresh Pond? Is not 
that largely shut off? A, — Yes, sir. 

Q. — Wh}'? A. — On account of the improvements in the neigh- 
borhood, — the improvements or injuries, whichever you call them ; 
the improvements consequent upon building up and occupying all the 
territory' about the pond. 

Q, — Now, have jou given the subject such attention, doctor, as 
that 3'ou think 3'ou are capable of making up your mind whether it is 
safe even to rely upon Fresh Pond? What do you think about the 
probability of that being good for an\' thing? A. — I think that the 
only value of Fresh Pond is as a storage-basin. I think that the con- 
dition of things observed subscquentl}' to that report, when the pond 
was reduced to its lowest point, shows very conclusively the drainage 
into the pond of a great mass of contamination to the north-east of 
it. I think that was proved beyond all question. I do not think the 
cit}^ of Cambridge would be justified in reducing Fresh Pond to the 
level, or within two feet of the level, to which it reduced the pond 
two years ago. 

Q. — You think the effect of it is to draw in from the surrounding 
countr}' contamination, do 3'ou? A, — Certainl}'. 

Q. — As the pond goes down, the water from the adjoining countrj-, 
underground and otherwise, flows more into the pond, does it? A, — 
Yes, sir. The absence of pressure, of course, makes it turn in thut 
direction. That was shown by analysis. 

Q. — And in that way the liabilit}' to contamination is increased? 
A. — Yes, sir. 

Q. — What do you think about the Concord River as a place of 
water-suppl}^? A. — We might possibly get the water for manu- 
facturing purposes : it is out of the question for drinking-water.' I 
do not think it has ever been considered by anybody as suitable for 
that purpose. 
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Cross- Examination, 

Q. (By Mr. Morse.) — Have you any objection to using the water- 
supply of the city of Boston, supposing you were able to do so? A. 
— Yes, sir, personally I have. If it is the same thing as during the 
three months of last year from September to November, I should 
object to it ver^' seriously. 

Q. — You are familiar with the water that we have here ? A, — 
Yes, sir. 

Q. — Take it as it runs, don't you think the quality is likely to be 
as good as the water that would be supplied for Cambridge from any 
new source? A. — No, sir: I think that the Shawshine is a much 
better source of water-supply than any that Boston has. 

Q, — I understand that the difficulties that have been met with in 
the Sudbury water are incident to the storing in large basins of that 
kind, the water of any running stream, are they not? A, — Yes, sir : 
I think that has much to do with it ; but I would sa}', go as far back 
as the origin of the stream, I think the Sudbury is not as good 
water as the Shawshine. 

Q, — When it was taken, it was supposed to be entirely satisfac- 
tory, was it not? A, — No, sir : it was entirely satisfactory because 
it furnished an abundance of water. I do not think that the medical 
commission that decided upon it ever had the opinion that it was the 
best water. 

Q. — Do you understand that, at the time the Sudbury was taken, 
the Shawshine was considered better? A. — Yes, sir: bj' the medi- 
cal experts who examined it. 

Q. — And yet they did not ask to take the Shawshine at that time, 
did thej'? A. — No, sir : it did not furnish water enough. They ex- 
cluded it because it was an insufficient suppl3\ 

Q. — At all events, the troubles that have come in the Sudbury 
since it has been stored up did not exist at the time the water was 
ranning in its natural state? A. — No, sir. 

Q. — Isn't it the judgment of. all scientific men that these troubles 
are largely due to the fact that you store up, in a region such as this, 
the water of a running stream? Isn't there a growth of vegetation, 
and a development of troubles, of one kind and another, that is 
always likely to happen? A. — Well, that is an open question, sir. 
I think it is myself; I think it is incident to storing the water. 

Q. — Supposing the -Shawshine should be dammed, I do not under- 
stand that it is proposed to make any artificial bottom for the reser- 
voir: the}'^ propose to use the natural surface of the ground? A, — 
I think it would be the height of folly to use the natural surface of 
the ground for a basin. That has been shown in every town of the 
Commonwealth where the experiment has been tried. 
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Q. — What do you understand is to be done there? A. — I don't 
understand at all what is to be done. I assume that a proper reser- 
voir would be constructed. 

Q. -^Nothing has been spoken of excepting building a dam, and 
allowing the water to flow back, and taking out the dead trees? A. 
— Of course I know nothing about the condition of the soil, sir. 

Q. .(By Mr. Bullard.) — In regard to the intercepting sewer that 
may possibly come in the metropolitan district, — I think you were 
chairman of that committee? A. — No, sir: I was a member of 
that committee. 

Q. — Can you tell us whether that would possibly have any eflfect 
upon the quality of the water in Wellington Brook ; whether it is not 
likel}^ that the drainage of Cambridge would be so taken care of that 
Wellington Brook would become comparatively pure ? A. — I do 
not think any system of drainage whatever could improve Wellington 
Brook. 

Q. (By Mr. Poor.) — I understood you to say that this reservoir, 
as you have heard it described here, would not be a proper one for 
the storage of water? A, — No, sir, I did not say so. I said I did 
not know any thing about the reservoir. If an artificial bottom were 
not made, it is possible the soil might not be proper for a basin. I 
have no knowledge of the district. That is a question that the engi- 
neer^ would be competent to decide. 

Q. — What would be proper soil? A. — That is also a question 
for the engineer. 

Q, — If it is a swamp in part, and woodland in part, and thej' 
should simply cut oflT the wood, and attempt to flow it, would that be 
a proper storage-basin? A. — That has been tried too often in the 
Commonwealth to leave any question. It would be utterly improper. 

Mr. Hammond. I asked Mr. Kingslej^ who has been connected 
with our Water Board for a great many 3^ears, to be here to-day ; but 
this is one of his busj' daj's, and he is not here. I desire to say, 
that, in arguing the question, I shall call the attention of the Com- 
mittee to certain portions of the Report of the Special Committee on 
the water-suppl}'^ of the city of Cambridge. I will furnish the Com- 
mittee, or those of 3'ou who have not copies, with copies of this 
Report, made in December, 1879, to the City Council of Cambridge. 
I would now indicate, if I knew exactly, what portions of the Report 
I wish to call your attention to, so that the other side might know ; 
but I should like to have it in as a matter of reference, that either 
side ma}'^ refer to in argument. I desire, also, to call the attention 
of the Committee, in argument, to a report and table showing the 
consumption of water in different cities, and the receipts for the 
same, which I find in a book called "Pure Water-Supply," by 
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the Continental Water-Meter Company. It gives the namber of gal- 
lons per head used in the various cities. 

Mr. Bailey. Will j'ou vouch for the correctness of it ? 

Mr. Hammond. No, sir ; but it is a table made up bj'' the water- 
meter folks, and I suppose it is all right. 

The Chairman. Does it give the extent to which water is taken 
in various places? 

Mr. Hammond. I do not suppose it does. It gives the popula- 
tion, the system of supply, the average daily consumption in gallons, 
the daily consumption per capita^ the miles of pipe, number of meters 
in use, number of service-pipes in use, per cent, of service-pipe to 
meters, total receipts for water, and receipts per million gallons. 
I should stop here, and will stop here. At the same time I labor 
under some embarrassment in stopping here, because I understand 
that the Committee have been out upon certain localities connected 
with this matter. I do not know what evidence they there got hold 
of, bearing upon the question, so that it is impossible for me to meet 
any evidence which 3'ou may there have heard or received. I shall 
be obliged, therefore, Mr. Chairman, to rest my case without know- 
ing in all respects what the evidence is upon — what I cannot call the 
other side, but what the evidence is upon the question, on one side or 
the other. 

The Chairman. I think there was not much evidence there. I 
thought it probable that all parties would be represented there ; but 
we were pretty careful to avoid all talk or argument. We merely 
took a drive around the locality, without stopping anj'where, and I 
think no case was prejudiced. It was merel}' to take a look at the 
ground. 

Mr. Hammond. I did not speak for that purpose. I have no 
doubt that the Committee will consider the question as impartially as 
though we had all been there. But I onl}' desire to say, that, if there 
were an}' facts that were then stated to the Committee, I ought to 
have an opportunity, if they bear upon the question, to meet them 
by evidence, if I can. Of course I assume that they would not 
affect the judgment of the Committee at all. 



OPENING STATEMENT BY A. J. BAILEY, ESQ. 

Mr. Chairman and Gentlemen, — As representing the city of 
^Boston, I am here by virtue of the following order, which was passed 
by the City Council : — 

" That the Mayor be requested to petition the Legislature for 
authority to take Shawshine River as a water-supply.'' 
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The reasons whv we desire to be allowed to take that river for a 
water-supplj', I will state briefly, and then will call one or two wit- 
nesses to more particularly show the needs of the city. 

This Committee, or a great majority of them, are well aware that 
the city has been authorized to take the Sudbury River, and to erect 
dams for storing the water, for the supply of Boston. It has also 
been authorized to take, and has taken, and is now using, the M^'stic 
River, or rather the Abbajona River, and the Horn Pond branch of 
Mystic River. The amount of water which can be furnished by the 
Sudbury River, when the basins which have been commenced are 
completed, is about 40,000,000 gallons per day. Of that amount 
we have the last 3'ear consumed 31,000,000 gallons, and that with- 
out the four basins on the river being completed : so that it will be 
seen that the safe limit of the Sudbury River has certainly been 
reached ; the onl}' question being, whether we shall make, and when 
we shall make, more basins. There are four more to build, one of 
which is being constructed now. We can build only three more. 
These last three basins, which have not been built, it is in contempla- 
tion to build only when we shall actually need them ; because, when 
the}' are constructed, they will be basins of shallow water, the use 
of which it is desirable to avoid, if possible. 

From the other source of supply, the Mystic, we used last year 
7,000,000 gallons a da}', and that is about the full capacity of that 
source. In regard to the Mystic supply, as this Committee is well 
aware, if we cannot in some way protect its purity, we must of 
necessity abandon it as a source for the city of Boston. If we 
abandon it, as it seems likely to us we shall be obliged to, there are 
but two resources for us, — to construct the remaining basins upon the 
Sudbury River, build a branch across, and connect with the Mj'stic 
supply, which is one yv&y ; or to look elsewhere for other water. If 
we contemplate the first alternative, to build those additional basins, 
making connection across with the Mystic, it will cost us half a 
million dollars to make the connection between the Sudbury River 
and the Mystic works. It will also cost us at least as much, if not 
more, than that amount, to construct the three basins ; and, if we 
construct the three basins for that purpose, we shall not then have 
the proper quality of water which the citj^ of Boston should have. 
We shall not have the purity of water that we shall have if we are 
allowed to take the Shawshine River, and construct basins there. 
Therefore, taking into consideration the fact that we should have to 
pay so large an amount for connecting the two supplies, and consid- 
ering the amount that it will be necessarj' to expend, on the Shaw- 
shine River in building basins and paying damages, it seems to us 
that the latter would be a better and more desirable course to pursae 
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than to take the first alternative. For that reason the city is here, 
asking for the right to take this water. 

Now, we propose to show, or it has already been shown, I might 
say? by the engineer of the city of Cambridge, that the entire cost 
of building the dam, and all the works necessar3' to make this water 
available to the cities of Cambridge and Boston, would be about seven 
hundred thousand dollars. We do not desire to take this water, and 
sell a portion of it to the city of Cambridge ; but we do ask, that, if 
a bill is given to Cambridge to take a portion of this river, the same 
right shall also be given to the city of Boston to take a portion for her 
supply. Last year it was contemplated, in this same connection, that 
Boston should be allowed to take three-fifths, and Cambridge two- 
fifths, of the water-suppl^'^ of the river. With that arrangement we 
should be perfectly content to-day ; and from the testimony of Mr. 
Barbour it has also been shown — and therefore I shall not put 
on anj^ testimonj- on that point, but I desire to call the attention of 
the Committee to it now, because some evidence that I may put on 
may bear upon that — that the city of Cambridge can be supplied 
with all the water the}' need from the Shawshine in conjunction with 
a. part for Boston, as cheaply as it can build its own works separately ; 
so that it can work no injustice, as far as Cambridge is concerned, 
if we are allowed to take the water-supply of the Shawshine in con- 
junction with that cit3\ 

I will not take up any more time of the Committee at the present 
moment, but will call one or two witnesses to testify more in detail 
concerning some of the statements which I have made. 

Mr. Morse. Will you state what is the date of the order which 
you have read ? 

Mr. Bailet. The date of the order is the thirtj'-first day of 
January, 1882. 

TESTIMONY OF HENHY M. WIGHTMAN. 

Q, (By Mr. Bailey. ) — You are thiB city engineer of the cit}' of 
Boston ? A. — Yes, sir. 

Q. -— You are the engineer of the Boston Water Board? A. — 
Yes, sir. 

Q. — Will you state to the Committee such reasons as occur to you 
why the city of Boston desires the Shawshine for the purpose of 
water-supply, and why it is a necessity that the city should take it? 
Ai. — I do not think very much can be added to the statement that 
was made last 3*ear to the Committee, and which appears in print, 
except this, — that the conditions are somewhat changed since that 
time. That is, the citj' of Boston is at present engaged in build* 
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ing one of the sugges^^ed basins which it was then contemplated that 
we should have to build on the Sudbury, in order to supply the 
southerly portion of the city ; and we have commenced the construc- 
tion of that basin, at quite a large cost, for that section of the city, 
— which of course reduces the amount which could be used, if any of 
it could be used, or if it was prudent for us to use it, for the Charles- 
town supply. The Mystic supply is not sufficient to-day for the 
amount of water that is required for that section in a dry year, and 
the Water Board have got to do something to increase the supply on 
the Mystic. We have been engaged the past year in making experi- 
ments on the stoppage of waste ; and so far as those have been 
conducted under the Deacon waste-water meter system, in the 
Charlestown district, they have been very successful : but the amount 
that is used in the Charlestown district, as compared with the other 
portions of the district which are supplied from the Mystic works, is 
small ; and it is very doubtful whether the city has a right (I do not 
think it has myself, although that is a legal question) to go into 
other cities and towns that are supplied, and apply the same system 
there. It will involve making connections with the pipes of those 
other cities, and also house-to-house inspection, and the enforcement 
of certain rules and regulations, which I do not think there is any 
power to carry out in those sections. Consequently the city is in this 
position : either it must connect the Mystic works with the Sudbury, 
in order to insure a safe supply, or it must build additional storage- 
basins on the Mystic, or take the Shawshine. It becomes, then, a 
question of expediency and cost ; and the cost of connecting the 
Sudbury with the Mystic, with the loss of head, and other objections, 
is much more than counterbalanced b}' the advantages of taking the 
Shawshine, in my- opinion. That is, in. view of the fact that the city 
would have to expend as large an amount of money as it would have 
to do to providle for that additional supply of water, it had verj' much 
better spend that money in obtaining a supply from the Shawshine, 
than on the Sudbury, and in making the connections with the Mystic 
works. If the Committee wish to go into the question of figures, 
the figures would be practically about the same as last year, except 
at that time a division of the $700,000, which was the estimated cost 
of the Shawshine scheme, was contemplated between Boston and 
Cambridge, in the proportion of two-fifths for Cambridge and three- 
fifths for Boston, the supply to be divided in the same proportion. 
In regard to the cost of the basins on the Sudbury, we have now 
rather more accurate estimates than we had last year, and they would 
be increased in amount from the sum stated last year. I think 
last year I stated to the Committee that tn order to build the basins 
which would equal the Myotic supply would cost $600,000. It w^opld 
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cost according to the present esitimates nearer $900,000. These esti- 
mates are based upon surveys made the past 3'ear in connection with 
the new bastn on the Sudbury. The new basin that we are building 
will cost $394,000 without the land: it will cost over $400,000 
with the land. The additional basins which it would be necessary to 
make for the Mystic supply would cost about 8500,000. That is, 
one would cost $284,000, and the other $200,000. The pipe to 
go across would cost more than last year. Iron pipe to-da\* is 
worth $43 a ton, and the pipe to make the connection across would 
cost oyer half a million of dollars : so that I think the Committee will 
see that it is a question of dollars and cents, that it is a question of, 
say, a million of dollars against about $700,000, it' we take the whole 
of the Shawshine, or three*fifbhs of that amount if we take it with 
Cambridge. I do not know that I can state an^' thing more. 

Q. — As to the qualit}' of the water that will be got from the 
remaining basins on the Sudburj', as compared with the water that 
could be g6t from the Shawshine ? A. — One of the basins on the 
Sudbury which would be included in that estimate contains a very 
large amount of what is called shallow flowage. That is to say, 
the basin that we are building now (I merely state this to illustrate 
to the Committee) with two hundred and fifty acres, it is expected, 
will have a capacit}' of 5,000,000 gallons a day ; whereas this other 
basin, to furnish the same capacity, would flow over eight hundred 
acres. I think that shows to the Committee what the character of 
the basin would be, and what qualj^ty of water would be derived from 
it, as compared with the water that \ye should get from the Shaw- 
shine. To get the same amoupt of water, the shallow flowage of 
the Shawshine would be very much less. 

Q. — I would like to have 3'ou state to the Committee what in your 
judgment the probable result will be, so far as the cost to the cit}* is 
concerned, so far as the Mystic supply is concerned, whether it will 
be able to retain that, or not? A, — No, sir, I don't think 'it would. 
I have stated that opinion, and the opinion is in print in the evidence 
last year. I stated to the Committee then that I did not think for a 
series of 3'ears the purity of the Mystic could be maintained. I think 
that opinion would be indorsed by most scientific experts on that 
subject. That is, in a valley so denselj^ populated as that will be, I 
tbink it is very doubtful whether for a series of 3'ears the purity of the 
water could be maintained, and consequently it would be poor policy 
for the cit}' of Boston to construct storage-basins on the Mystic. 
These storage-basins, if constructed at all. would be constructed at 
the head waters ; and the water that was allowed to run down would 
have to go through districts which would naturally' be polluted bj* a 
ver^' large population in future, and even in the present. 
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Cross-Examination . 

Q. (By Mr. Morse.) — Mr. Wightman, I understood you to say 
last year that you estimated the entire flow from the Shawshine, sup- 
posing this dam was built, at 20,000,000 gallons a day? A. — Yes, 
sir, with this one dam. 

Q. — Are you contemplating more than one dam? A, — In the 
original survey of the Shawshine River there were sites, I think, for 
three dams : two certainly. 

Q. — Does the plan in regard to the Shawshine contemplate build- 
ing any other reservoir than the one that Mr. Barbour has described 
here ? A, — Not at present. 

Q. — Well, at any time do you contemplate another one ? A. — 
Yesi sir. 

Q. — Where? A. — On the upper waters of the Shawshine. I 
have a plan in my pocket. 

Q. — Cannot you show it on that large plan ? A, — Yes, sir, just 
as well. The dams are not shown on this plan, but one on Vine 
Brook, and another at this point here. The dam we propose to build 
now is just below, at the Middlesex Canal. 

Q. — And the next one ? -4. — The next one would be at this 
point. There is a central dam there now at the mills. The next 
one would be on Vine Brook. 

Q. — Would the city of Boston, then, be contented with a bill 
which would limit them to the right to construct one dam, — that is, 
the lower dam? A, — I think it would for the present : 3'es, sir. 

Q. — You say that would not give them a suflficient supply, they 
would want more? A, — Yes, sir: as the wants of the district grew, 
they would want more water. . 

Q. — This lower dam would give j'ou, yon testified last year, 
20,000,000 gallons a day? ^. — Yes, sir : I think so. 

Q. — In addition to allowing 10,000,000 to flow down the river? 
A. — I don't remember testifying any thing about 10,000,000 flowins; 
down the river. 

Q. — What did you say about that? A, — I did not testify last 
year any thing about 10,000,000 nmning down the river in addition 
to the 20,000,000 we took. 

Q. — Could 3'ou get 20,000,000 gallons a day, from that one dam, 
besides the 10,000,000 that it is proposed to allow to run down the 
river? A» — I have not investigated that point. We allow any- 
where from 1,000,000 to 2,000,000 to flow in the Sudbury ; 1,500,000 
is the quantity provided in the bill. 

Q. — Is 20,000,000 the amount of 30ifr estimate that the cities of 
Boston and Cambridge would take from that river? A. — The build- 
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ing of that one reservoir would render 20,000,000 gallons a day 
available. Whether the city would take it or not, I don't know. 

Q, — That would give you, in the division with Cambridge, 12,- 
000,000 gallons a day, and Cambridge 8,000,000? A. —Yes, sir. 

Mr. Hammond. At this point, in order to prevent any misappre- 
hension, Mr. Chairman, I desire to state that Cambridge does not 
appear here in connection with the petition of Boston at all. I don't 
know whether I made that clear in my opening. 

The Chairman. I think that is clear to the Committee. 

A. — I will say this in answer to your question about allowing 
10,000,000 to run. Of course they would let run in the river only 
what was let out of the dam. The flow otherwise might be nothing. 

Q. — Then 3'ou do not agree at all to the proposition that has been 
made on the part of the city of Cambridge, that 10,000^000 gallons a 
day should flow down the river? A. — No, sir : I should say not. 

Q. — In order to get your 20,000,000 gallons, then, you would not 
allow more than 1,000,000 to run down a day? A. — Well, from 
1,000,000 to 1,500,000. 

Q. — In other words, if 10,000,000 gallons were to nm down a day, 
there would bo left only between 10,000,000 and 11,000,000 to be 
divided between the city of Boston and the city of Cambridge ? A, — 
That is all. 

Q. — And the proportion that the city of Boston would get of that 
supply, if any thing, would be so small that it would be no object to 
the city? A. — I think not. 

Q. — So that, to make this taking of the Shawshine any object to 
the city, one of two things must be done : either you must cut off the 
provision for allowing 10,000,000 gallons to run down a day, or else 
3'ou must get authority to build more than the lower dam ? A. — 
Yes, sir: I should not think that proposition to allow 10,000,000 
gallcuis a da}' to run down the river, so far as the city of Boston is 
concerned, admissible. If the city werA required to let 10,000,000 
gallons a daj" run, it is certainly a scheme they would not expend 
any money upon. 

Q. (By Mr. Bailey.) — Is it possible to build one dam, and enter 
into a contract to allow 10,000,000 gallons a day to run down the 
river, and have any thing left for any water-supply for anybody ? A. 
— Yes, sir, with that dam built, it is good for 20,000,000 gallons 
a da}'. That is to say, in a dry time. 

Q. — For the j'ear round, is it possible to store water enough up 
there to make it sure that 10,000,000 gallons shall run down that 
river, and have any thing left for water-supply? A. — It is possible. 

Q. (By Mr. Morse..) —But it would not be a very profitable opera- 
tion? A, — It would not be a profitable operation for the city : they 
certainly would not go into it. 
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Q. (By Mr. Hammond.) — You mean, for the cit}- of Boston? A. 
— I do not think it would be very profitable for any cit}'. 

Q. (By Mr. Morse.) — If you were the engineer of the city of 
Cambridge, you would not advise it, then ? A. — No, sir, 1 should 
not. 

Mr. Bailbt. I ask that question in this connection : I shall argue 
to the Committee, that allowing the cltj* of Cambridge to build that 
dam practicall}' takes all the water, whether Cambridge gets the 
supply or not. 

Mr. Hammond. You are going to argue, that if they build the 
dam, if Cambridge only takes 8,000,000 gallons a day, the other 
12,000,000 will go nowhere? 

Q. (By Mr. Morsb.) — I understand Mr. Wightman to say, and 
I will put the question again so that there will be no mistake in 
regard to that, that he does not think it would be profitable, either 
for the city of Cambridge or the city of Boston, to take the Shaw- 
shine, provided it was to build this one dam and guarantee 10,- 
000,000 gallons a day to run down there? A. — I don't think it 
would. Of course that is a matter about which each city must judge 
for itself ; but I should not recommend any such scheme to the city 
of Cambridge, if they should consult me as an engineer. 

Q. — Now, with reference to the present capacity of the Boston 
water-supply. I suppose the Committee generally understand it ; but, 
as there may be some members not familiar with it, I will ask Mr. 
Wightman to state to the Committee what proportion of the city of 
Boston is supplied from the Mystic, and what proportion from the 
Sudbury and Cochituate, and. then what other cities or places besides 
Boston are supplied from the Mystic? A. — The Sudbury and 
Cochituate works now supply the city of Boston entirelj', with the 
exception of the Charlestown district ; that is, they supply East 
Boston now, and have most of the year. The citj' of Charlestown is 
supplied from the Mystic, and the cities of Somerville and Chelsea, 
and the town of Everett. 

Q. — You speak of the Sudbury and Cochituate as virtually one 
system? A. — Yes, sir: we call that one system, because we use 
them together. 

Q. — What do you call the total capacity of the two, the Sudbury 
and Cochituate? A, — At present it is about 32,000,000 gallons a 
day. 

Q. — That is what you get from it at present, but that is not the 
entire storage capacity of the two ? A. — That is the storage capacity 
of the two, as at present. 

Q. — Suppose you build all the basins you have authority to build, 
what could you then get? A. — 52,000,000 gallons. 
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Q. — What is the present population that is collected in the dis- 
trict that is supplied by the Cochituate and Sudbury ? A, — I don't 
know that exactly, sir. We estimate it at about 340,000, I think, 
calling 363,000 the entire population of the city. 

Q. — What is the average consumption in that district now ? A. 
— The average consumption for the last year was something over 
ninety gallons per bead. 

Q, — At that rate of ninety gallons per head, for that entire popu- 
lation of 340,000, how much would that be, if you can reckon it 
readily ? A. — It is 31 ,000,000. That is just what the consumption 
was last year ; that is to say, from that source. 

Q. — Then you have a capacity there to supply a population of 
almost double t)ie present population, even at the present rate of 
consumption, have you not? A, — Well, I wish we had; but we 
have not. I do not know whether I have given you the figures cor- 
rectly or not. 

Q. — You have a total capacity of 52,(KK),000 gallons? A. —Yjm< 
we «^all.have that total capacitj when tiie storage-basins are all 
built ; but, then, we have not got i^iA now. There is where you con- 
found it. 

Q* — I understand it; 1>ut you have authority under the statutes 
to build other basins, have you not? A. — Yes, sir: we have 
authority under the statutes to build other basins. Our present sup- 
ply is less than 31,000,000. 

Q. — What is the objection to building other basins ? A. — The 
expense of them, which I gave the Committee, — half a million dol- 
lars. It would cost half a million dollars to make the M3^stic sup- 
ply good. 

Q. — We are talking about the Sudbury and Cochituate now? A. 
— Exactly : it would be what I say for two basins, — about half a 
million dollars. 

Q. — Well, would half a million dollars, in addition to what has 
already been expended, enable you to use this entire capacity of 
52,000,000 gallons? A. — No, sir, it would not. 

Q. — How much additional expense will there be? A. — That is 
a question which I have not investigated. The present storage 
capacity of the Sudbury is 20,000,000 gallons. The basin we are 
building will give a capacity of 5,000,000 more. The two basins 
that we might build for half a million dollars would be good for ten 
millions more, so that would be about 35,000,000 gallons. The other 
five millions would have to be made up of smaller basins, which 
would be very undesirable to build, I think. I think it was originally 
estimated that the river was good for 40,000,000 gallons. 

Q. — Have you not, or has not somebody, reported, within this 
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last year, that Wsiter enough can be obtained from the Sudbury to 
supply the city by building additional basins? A. — For a certain 
length of time. Of course I don't know what facts you want to 
present to the Committee. I will answer any question you put. I 
was going to suggest, however, that the Sudbury-river conduit was 
buUt for 110,000,000 gallons, — intended eventually to take the 
Charles River. 

Q. — We will leave the Sudbur}- and Cochituate for a moment now, 
and take the total capacity of the Mystic. How much can you get 
there ? A. — I do not think the M^'stic supply is good for more than 
9,000,000 gallons. 

Q. — Didn't you testify last year that it w^s 17,000,000? A.-- 
No, sir: I testified that, with storage, it could be made equal to 
17,000,000. 

Q. — It could be made capable of yielding 17,000,000 gallons? 
A, — Yes, sir, by storage. I should modify that statement this 
year, because that statement was based on the estimate that fifteen 
inches of rainfall could be obtained from the water-shed in a dry 
year. Recentl}', actual experience shows us that we cannot rely upon 
over ten and a half inches : so I should reduce that estimate in that 
proportion. I don't think that the storage of the Mystic is good for 
more than about 12,000,000 gallons. That estimate of 17,000,000 
was based upon the report of Mr. Francis and Mr. Eirkwood, who 
investigated the subject very thoroughly, and their estimate was 
fifteen inches ; but we absolutely did not get over ten and a half on 
the Sudbur}', and not over twelve on the Mystic, in the dry year that 
we had two j'cars ago. 

Q. — How much are 3'ou getting from the Mj'stic? A, — We used 
last year a little over 7,000,000 gallons a da3% 

Q. — You do not have any doubt that you could double that sup- 
ply, do you? A. — Well, I think it would be difl3cult to double it, 
even by building all the storage-basins, and the cost of those basins 
is very large. 

Q. — What will be the cost of the basins on the Mystic ? A. — 
They would cost $994,000. 

Q. — What was the rate of consumption last 3'ear in the Mystic 
district? A, — I think the rate of consumption last year in the 
Mystic district reached 9,000,000 gallons a day. That, of course, 
was at a time when the city of Boston was supplied from the Mystic. 

Q. — I mean the rate of consumption by each taker on the aver- 
age? A, — Eightj'-one gallons. 

Q. — Eight3'-one gallons in the Mystic district, and ninety in the 
district supplied from the Cochituate and Sudbury? -4. — ^ Yes, sir. 

Q, — Now, Mr. Wightman, you have no hesitation in saj'ing, have 
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you, that that is a very extravagant consumption of water? A> — I 
think so, sir. 

Q. — What proportion of that consumption is waste, in your judg- 
ment? A. — I think the consumption ought not to exceed sixty gal- 
lons per head of population. 

Q. — And sixty gallons would be a large estimate, would it not? 
A. — Well, not for an American city. 

Q. — Cambridge is an American. city, is it not? A, — Yes, sir: a 
small one. 

Q. — Why does not a small city use as much per head as a large 
one? A. — Well, perhaps because there are not so many people 
come into it, so many strangers, in proportion to its size. There 
are a thousand things that a large city uses water for, that a small 
one does not. 

Q. — That theory was started last year, in regard to the propor- 
tion of strangers who come into a small city as compared with a 
large one. Don't you think as many strangers go to Cambridge in 
proportion to its size as come to Boston? A. — I don't think there 
are anywhere near so many. 

Q. — Have you any figures that will enable you to form a judg- 
ment? A. — No, sir: that is a matter of judgment. For instance, 
speaking of a large city, Cambridge has a comparatively small water- 
front : they use but very little water for shipping ; whereas we have a 
lai^e water-front, and use a very large amount of water for shipping, 
for public grounds, fountains, etc. Boston has two where Cambridge 
has one. Urinals, and every thing of that kind, are much more 
numerous in a large city than a small one. 

Q. — Of course I understand that a large city is larger than a 
small one ; but the question is. What data have you to go upon for 
your assumption that the consumption of water in a large city is 
larger in proportion to population than in a small city? A, — Well, 
common sense : I think that is about all tbe judgment that is neces- 
sarj-. 

Q. — Let me call your attention, and the attention of the Commit- 
tee, to some figures that were stated last year. The city of Provi- 
dence uses twenty-five gallons per inhabitant; the city of Lowell, 
thirtj'-three ; Fall River, twent^^-six ; Lawrence, forty-four ; Cincin- 
nati, fift3'-one ; Columbus, forty-three j Cambridge, as has been testi- 
fied to-da}', uses a little over fort3'-six gallons per inhabitant. A, — 
And the cit^^ of Chicago uses one hundred. 

Q, — One moment. You have mentioned the city of Chicago. Is 
it not a fact, that those cities which border on the Great Lakes, like 
Chicago, and two or three other cities, draw their water from the 
lake where there is an unlimited supply, and return the water to the 
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lake through their system of sewerage, so that practically there is 
not any reason whj' they shonld put an}- restraint upon the amount 
of water consumed ? A. — No, sir, that is not the fact, because 
water costs something. For instance, nine-tenths, four-fifths, or two- 
thirds, whatever the proportion is, of the water used in Bosto», is 
supplied by gravity, whereas in St. Louis and Chicago, especiallj', 
every drop of water is pumped, which represents dollars for the 
gallons that they use or waste : whereas, in this city, it costs nothing 
but the interest on the cost of the works. After gravity works are 
built, they can run one hundred gallons a day as cheaply as ten. 

Q. — I will ask jou, if, in your opinion, sixty gallons per head 
would be a reasonable consumption for the inhabitants of Boston? 
A, — Yes, sir : I think that the consumption should be reduced to 
that amount. 

Q. — In what way could that reduction be made ? A. — That is a 
point I have been considering for the last three months. 

Q. — Do 3'ou mean to saj' that you have not considered it until 
within the last three mpnths? A. — No, sir: I have been consider- 
ing it for yeara. What I mean is, that, having got through with the 
trial of the Deacon system, it is a question whether it is advisable for 
Boston to adopt that system ^ stopping waste, whether it is better 
to adopt the meter system, or whether it ^ bettar ^to adopt the system 
of house-to-house inspection. The Deacon system is e^S'emely^jfflBL- 
tive, and the cost of the meters themselves is small. On the other 
hand, it involves the changing of all the stop-cocks to the sidewalk, 
and that involves an expenditure of half a million dollars. To 
meter the city cannot cost less than a million dollars. Whether any 
thing intermediate between those two systems, or whether house- 
to-house inspection, might not accomplish very largely the result 
desired, is the question I am considering. Some ten or twelve years 
ago it did accomplish partially the result aimed at ; and, although the 
consumption now has run up to a very large figure, perhaps the same 
method would accomplish the same thing again. As I sa^*, I have 
been considering it. It is a pretty large question. It involves an 
expenditure of a million dollars, you ma^- sa^*, in the end, to carry 
out such a meter system. 

Mr. Morse. Before putting any question, I desire to call the 
attention of the Committee to a proclamation issued b^^ the Mayor of 
Boston on the 23d of November, 1881 : — 

** To the CitizeriH of Boston, 

" The city government has reason to believe that the cause of the impurity 
of our water has been discovered. It is located, according to the report of the 
scientist employed to search for it, in Farm Pond alone, and has completely 
vitiated that body of water. As the water of Sudbury River, the main source 
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of our supply, flows through this pond, it is consequently contaminated, and 
rendered unfit for use. Until a permanent remedy can be found, we must sep- 
arate the two waters, and the method proposed is to construct a channel for 
Sudbury River through Farm Pond, This is being done; and until the work is 
completed, which will be in about ten days, we shall supply the city with the 
water from Cochituate Lake, which is good. But the capacity of this lake doefe 
Qot exceed twenty million gallons per diem^ utid the citizens must therefore 
exercise economy in the use of the water: otherwise we shall be compelled to 
adulterate it with that which is poor and unfit for use. 

" We have been hitherto culpably extravagant in the consumplion of water. 
The average amount, ufitil recently, has been one hundred gallons for each 
person: it is now eighty-five gallons. No other community indulges such 
wasteful prodigality. Providence uses only thirty-five gallons, and Fall River 
twenty-eight. Philadelphia, with its large supply, consumes but sixty gallons, 

** If our citizens will be satisfied with what satisfies ihot^e elsewhere, and 
exercise reasonable and considerate care in using the water, Cochituate Lake 
will supply that portion of the city not supplied by Mystic Pond, with enough 
lor all purposes, until we can draw on Sudbui-y River. 1 would therefore 
earnestly enjoin upon all our citizens to keep constantly in mind what the com- 
mon safety, convenience, and interest require at this time, and to assist the 
government in its efforts to supply to all that fir^ necessity, wholesome water. 

** There must be no misunderstanding in this matter. 

** As I have stated, for a few days the quality of the water will depend up<m 
the quantity used. If you will refrain from waste, it will be good. If you 
demand more of it than we can supply, we must mix the poor with the good so 
as to meet the demand. The present action of the citizens, therefore, will deter- 
mine the character of the water served to them. 

"FREDERICK O. PRINCE, Mayor/* 

Cross- Examination, 

Q, (By Mr. Morse.) — Mr. Wightman, that proclamation pro- 
poses to distribute 20,000,000 gallons a da}' to that district? A. — 
Yes, sir. 

Q. — Was that found to be sufiScient? A. — No, sir. 

Q. — Did they have to mix the bad water with the good? A. — 
Yes, sir. 

Q. — How much bad water was used? A, — We were suppljing 
the city from the Mystic works as well as the Cochituate works, and 
in addition to that we had to use bad water. That 20,000,000 gal- 
lons was what could be got out of Cochituate Lake for a very short 
time only : it was the full capacity of the lake. 

Q. — Have you any data which you can give as to the amount that 
was consumed during the few days thlit followed that proclamation? 
A. — Yes, sir: it was about 28,000,000 gallons. The consumption 
per d&y was cut down only 4,000,000 gallons. The balance came 
from the Mystic, or was taken from the Chestnut Hill reservoir. I 
had the entire management of the works at that time, and testify b}* 
authority. 
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Q. — Yoa say you have been investigating the Deacon meter? 
A, — It has been on trial in the Charlestown district for a year. 

Q, — What is the cost of a meter ? A, — The meter itself costs 
$350 set. Each meter will take care of a district varj'ing from 2,000 
to 4,000 people. 

Q. — A meter is not applied to each building? A. — No, sir. It 
is what is called the " district waste-water system." 

Q. — How many of those meters would it be found necessary to 
use, supposing it was found practicable to use them, in the disti'ict 
that is now supplied by the Cochituate and the Sudbury? A. — I 
have onl}' made an approximate estimate of that ; but, according to 
my estimate, the cost of the meters alone, set, would amount to only 
$52,000. About one hundred meters would be needed to provide for 
the water-takers we have now, and the growth of the city. 

Q. — I don't suppose 5'ou can give an exact statement; but, in 
round numbers, how much would it cost, in 3'our judgment, to apply 
the Deacon waste-water system to the district which is now supplied 
by the Cochituate and the Sudbury ? A. — It would cost over half a 
million dollars. I think I have made that statement before. 

. Q. — What is the amount of reduction that has been effected in 

*the Charlestown district by the use of these meters? A. — We have 

only tried that on the dwelling-house sections ; but there we have 

reduced the consumption to about thirty-five or thirty-six gallons per 

head, when it was somewhere about fifty in this particular district. 

Q. — You have reduced it from fift}' to thirty-five gallons a day 
per head? A, — Yes, sir. 

Q. — That is a reduction of about thirt3'-three percent.? A. — 
Yes, sir. The actual figures are somewhere about thirty-five per 
cent, reduction in that particular district. 

Q. — Are those meters to be used in manufacturing establish- 
ments? A, — No, sir: we should use the ordinary form of meter 
for those establishments. We are using them a good deal. The 
number of meters has been lai^ely increased, and it is the intention 
to still further increase them. 

Q. — How many meters have been put on to the supply from the 
Sudbury and Cochituate the past 3'ear? A, — The chairman of the 
Water Board could answer that better than I ; but I think some five 
or six hundred, — I don't know but more. 

Q. — Do you remember the total number now ? ^. -r- 1 don't ; but 
I think the total number is in the vicinity of 2,000. 

Q. — In that district? A, — In the Sudbury and Cochituate dis- 
trict. 

Q. — Has the application of the meters that have been put on 
this year tended to reduce the consumption in those establishments? 
A, — Yes, sir. 
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Q. — My statement last year, which I suppose I got from the evi- 
dence, was, that " in 1880 there were 52,268 water-takers, and 1,097 
meters." A, — That is about right. 

Q. — " The water- takers having increased about eight thousand, 
and the meters five." A. — We have put on about five or six hun- 
dred more meters this year. 

Mr. Cutter (chairman of the Water Board). Seven hundred. 

Q. — What has been the rule in regard to the use of meters in 
manufacturing establishments in Boston? Is it left to the water- 
takers to apply for them, or do the Board prescribe them? A. — It 
is in the discretion, I think, of the Water Registrar. That is a part 
of the department that I do not have charge of; but, as I understand, 
the Water Registrar recommends the application of meters to the 
Board, the Board buy them, and the Water Registrar applies them 
wherever he sees fit. 

Q. — What proportion of the manufacturing establishments in the 
city use them? A, — That is a question I cannot answer. 

Q. — You don't know how many manufacturing establishments 
there are in that district? A, — I am not familiar with those figures. 

Q. — You have no doubt that under a proper system of meterage 
the consumption could be very largely reduced ? A. — I think so ; 
but it would take quite a number of 3'ears to do it. 

Q. — As I understand 3'ou, until within the last two or three 
months, nothing has been done in regard to applying meters to dwell- 
ing-houses in Boston ? ^. — In Boston, no, sir : not that I know of, 
except for experimental purposes. I do not think it would ever be 
policy for the city to apply meters to dwelling-houses. 

Q. — I refer to the application of the Deacon system ? A. — Well, 
no : it is a comparatively new sj'stem. It has been tried in Europe 
with good results. This is the first experiment that has been made 
in this country. 

Q. — Have 3'ou any question that, as a matter of expense, it would 
be cheaper for the city of Boston to use every reasonable expedient 
to economize its present water-supply' than to go out and take addi- 
tional sources of supply? A, — No, sir: I have no doubt that 
would be a very desirable thing for the cit}', of course ; but I do not 
think that would obviate the necessity of getting more water. 

Q. — Wouldn't 3'ou say that, before asking for a n3' more water, 
they ought to economize their present supply? A. — Well, I think 
they ought to use proper foresight. Taking into consideration how 
long it will take to stop this waste, and taking into consideration the 
condition of the Mystic water-*suppl3', it seems to me it is the part of 
wisdom to seek other sources of suppl3'. 

Q. — One thing is certain, is it not, that during the last year, since 



78 

the attentioh of the public was called to the great waste of water in 
Boston, there has been more attention paid to the investigation of 
meters, and the use of them in Boston, than in any year, or any five 
years, since the introduction of water into Boston ? A, — Yes, sir ; 
but that commenced before this trouble that we had with our water, 

Q. — Please notice this fact: that in 1880 the whole laumberof 
additional meters that was put on in that part of the city of Boston, 
supplied from the Cochituate and the Sudbury, was five. Now, 
during the last year, there have been seven hundred put on, as I un- 
derstand you. A, — I think there has been verj^ much more effort 
made this last 3'ear, and I think in the future there will be more and 
more every j-ear. 

Q. — Don't 30U think that effort has been very largely due to the 
fact, that daring the hearings last winter public attention was called 
to the great waste of water here ? A. — I think, if 3*ou read the city 
engineer's reports for the last five 3*ears, 3*ou would think that con- 
stant hammering has bad something to do with it. 

Q. — I know that you and your predecessors have called attention 
to it ; but I want to know whether the proper authorities had done 
an}' thing about it that was effective until last year? -4. -—I don't 
think they have taken hold of it in the way that it might have be^^n 
taken hold of until this last 3'ear. This last year the}' made very 
great effort. 

Q. — Then the great public benefit of this hearing last winter was 
to lend the proper authorities to take measures to stop the waste of 
water in Boston, was it not? A. — It might have tended to that 
result, sir. 

Q. — Now, in regard to the supply of the city of Cambridge : what 
do you say as to the quality of the Sudbury River? A. — Well, the 
qualit3' of the 8udbur3'-river water now, I call good. If 3'ou depend 
upon chemical analysis, I don't know what you would call it. 

Mr. Hammond. I don't think 3'ou need spend any time on that. 
I should not contend that the water taken b}' the people of Boston — 
who, perhaps, don't take a great deal of it — is not suitable for 
Cambridge. 

Mr. Morse. If it is conceded that the citizens of Cambridge would 
be williug to drink the water usually drank by the citizens of Boston, 
I will pass that subject. 

Mr. Hammond. That concession is made — somewhat reluetantl3'. 
But if it will tend to shorten this hearing, perhaps it better be made. 

Q, — I want to know now, as to what the cost of suppl3'ing water 
to the city of Cambridge would be, sh far as the city of Boston is 
concerned ? How much does the cit3' of Boston charge tlie town of 
Everett for water? A. — That is a thing I am not speciall3' familiar 
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with. I think we take 85 per cent, of the receipts in the cities of 
Somerville and Chelsea, and the town of Everett. They furnish 
their own pipes, and we take 85 per cent, of the receipts. 

Q. — It is the same price for all. those places? A. — Yes, sir. 

Q. — Have you ever personally had any thing to do with the nego- 
tiations with the city authorities of Cambridge in reference to supply- 
ing them ? A. — No, sir. I know that we have a connection through 
which we can supply them. 

Q> — That was made for an emergency, I suppose ? A. — Yes, sir : 
that was for an emergenc3^ 

Q. — That connection still exists ? A, — It does. 

Q. — How much could the city of Cambridge draw through that 
pipe now? A. — I don't know how much the}' could draw. 

Q. — I mean, how much would flow through there ? A. — I should 
think they might get three-quarters of a million or a million gallons 
a day, perhaps, without much loss of head. 

Q. — No more than that? A. — No, sir. It is a sixteen-inch 
pipe. 

Q. — Were any terms made in regard to that water? A, — No, 
sir. The city of Cambridge thought they were liable to be short of 
water, and that connection was made as a precautionar}'^ measure to 
supplement their own supply, in case of accident, or failure of the 
supply. 

Q, — I suppose, if the city of Cambridge should get hard up now, 
you would not object to that water running through that sixteen-inch 
pipe? A. — I think that we could suppl}' them, perhaps for 3'ears, 
with all the water they would want, in addition to their own suppl3\ 

Q. — That is to say, leaving things just as they are at present, you 
have no doubt 3'ou could furnish them with a sufficient suppl}' of 
water there? A.- — I think we could, in addition to their own. 

Q. (By Mr. Bailey.) — You don't mean now: you mean when 
the new reservoir is done? A. — Yes,* sir: we could now, except 
when we have a drv time. 

Q, (By Mr. Hammond.) — You could now when we don't want ij; 
most; but when we do want it you couldn't? A. — If you took it 
now, 3'ou could save it, because we are wasting 200,000,000 gallons 
over the dam everj' day. 

Q. (By Mr. Morse.) — How soon will the new reservoir be done? 
A» — About a year. 

Q. — And it would take three 3'ears, would it not, to complete this 
Shawshine system? A, — Yes, sir. 

Q, — So that in one 3'ear 3'ou will get 3'our new reservoir, and then 
you will have suflScient water to suppl3'^ the cit3'^ of Cambridge, in 
addition to what the3' get from their own suppl3'? A. — I think we 
could. 
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Q. — Have you any doubt that your Board, or you personally, so 
far as you have to do with it, would make reasonable terms with the 
city of Cambridge ? A, — Well, sir, the chairman of our Board, I 
think, had better answer that question himself. 

Mr. Hammond. I have no doubt that Boston would make terms 
with us, if she would make any at all, which she deems reasonable. 

Q. — I simply want to know whether there has been any recent 
negotiation, to your knowledge, between the respective Water Boards, 
or the respective city authorities, in reference to fixing any terms 
on which the city of Cambridge could be supplied from Boston? A. 
— No, sir, I have not. Of course the Water Board would conduct 
their own business in their own way ; but I have not been cognizant 
of any such negotiation. 

Q. — I want to ask you whether you are familiar with the fact, that 
by the Act of 1875, which authorized the town of Brookline to take 
the water of Charles River, that town was authorized to sell water to 
the city of Boston ? A. — Yes ; but, as they only take a million and 
a half gallons, I don't think they have much to sell, because their 
consumption has been up to that. It is now 800,000 gallons. 

Q. — Yon don't understand that they are limited to that taking, 
do you? A. — Thej^ are, certainly, until they make a new one. 
Their works are only adapted to that quantity. They have not got 
works of suflScient capacity to do any more. 

Q. — What I want to get at is this : whether, in case of necessity, 
there is "not authority on the part of the town of Brookline to take as 
much water as they want from Charles River, and authority on the 
part of the town to sell water to the city of Boston? A. — Yes, sir, 
there is. 

Q. — So that that supply is, in a certain sense, accessible to the 
city of Boston? A. — It has no value. It is accessible ; but it has 
no value to the city of Boston. 

Q. — Do you mean, on account of the quality of the water? A. — 
No, sir : I mean the quantity. Their works are onl}'' large enough for 
their own supply'. If the city of Boston took water from Charles 
River, it would have to build a dam, and pay damages. It had better 
take water from the Shawshine. It is a question of cost. The works 
would cost more money. 

Q. — The distance is much less, isn't it? A, — It is not much 
less : it is in a different direction altogether. If we take that water, 
we have still got to lay pipes across. There is a large expense, — 
half a million. While the mere taking of the water of the Charles 
might be the cheapest, when 3'ou add the expense of laying the pipes 
across to it, it is more expensive. 

Q. — Still, 3'ou would have a much larger supplj'? A. — Yes, sir : 
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we would have a much larger supply than we want. The Charles 
was estimated as good for 40,000,000 gallons a day. It would not be 
any use for the city of Boston to build that dam unless they were 
going to take the whole river. 

Q. (By the Chairman.) — You said you had no doubt that the 
city of Boston could supply Cambridge for years to come when the 
new Sudburj^ reservoir is completed? A. — If they carrj' out some 
method of prevention of waste, — yes, sir. 

Q. — '* For years to come," taking that term as commonly under- 
stood, would include some drj- years, I suppose? A, — Well, if they 
undertook to supply the citj' of Cambridge, of course the}' would go 
on building additional basins as they were wanted. When this basin 
is constructed, with a proper use of the water, 1 do not see any rea- 
son why they could not supply the city of Cambridge with 1,000,000 
gallons a day ; and, by the time they wanted a larger amount, we 
could build other basins, and supply them. 

Q, (By Mr. Morse.) — A single question more, and that is in 
reference to your statement to Mr. Bailey, that you thought Boston 
would give up the Mystic supply. I suppose you referred to con- 
tamination from the sewage in that valley? A, — Yes, sir; and the 
increase of population. 

Q. — If a S3'stem of sewerage were adopted, either in accordance 
with the recommendation of the State Board of Health, or any thing 
else of that general character, which will keep the principal causes 
of pollution out of the river, that objection would be removed, of 
course? A, — No, sir : it would not be. That objection is, that the 
population of the valley is increasing very rapidly. The soil itself 
is becoming objectionable, the drainage of which runs into the pond, 
independently of any question of sewerage. Any stuff that is thrown 
upon the ground-surface — sewage, you might call it — of a large 
population, finds its way into the pond ; and, besides that, the sys- 
tem of sewerage would undoubtedly take quite a large portion of the 
water that now runs in there. Pure as it is, or pure as it might be, 
the sj'stem of sewerage would intercept a certain portion of the soil- 
water. 

Q. — I thought the city of Boston advocated that sewer on the 
ground that it would keep its water pure ? A. — The city of Boston 
does advocate it. Of course they are urgent to have any system 
of sewerage adopted that will obviate the necessity of draining the 
Mystic valley into their water-supply. The Supreme Court have 
granted an injunction against our discharging where we do dis- 
charge, and the only remedy we have is to discharge into the water- 
eupply direct. I suppose that injunction at any time can be enforced 
when any of the towns who have a right to enforce it are dissatisfied 
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with the citj^'s treatment of the drainage. In that case the city is 
confronted at once with the danger of contamination of the water- 
supply. Consequently it is an advocate of drainage as long as it 
owns the Mystic pumping machinery and works which supply it. 

Q. (By Dr. Ingalls.) — You said there was a large quantity of 
water running to waste now on the Sudbury. Would it not be pos- 
sible to save that water in Fresh Pond? A. — That is just what we 
do with Lake Cochituate. Lake Cochituate does not fill from its own 
water-shed, and has not for two years. We fill it from the Sudbury 
water-shed. 

Q. — Then you think that the other reservoir [Fresh Pond] could 
be filled in the spring, when the water is running away? A. — Yes, 
sir. 

Q. (By Mr. Bullard.). — I understand you to say that it is no 
longer safe, in 3'our judgment, to estimate fifteen inches as the aver- 
age rainfall? A. — I say that experience has shown that the esti- 
mate made by Messrs. Kirkwood and Francis was too high. They 
assumed fifteen inches as available from the water-shed for storage ; 
that is, that we could collect it. Experience on the Sudbury and the 
Mystic shows us that on the Sudbury we collect only about ten and 
one-half inches, and on the Mystic we collect about twelve inches. 
That was in the dry year, a year ago. 

Q. — What would the water-shed of the Shawshine yield, if the 
ten and one-half inch rule were applied to that? A, — I have not 
figured it. 

Q, — Don't you know that the estimate was made on fifteen inches? 
A. — I don't think it was. I think it was made on twelve inches, 
the same as the Sudbury. There was but twelve inches that was 
available in that dry year. 

Q. — Is there any reason why the same rule should not be applied 
to the Shawshine ? A. — No, sir : I think that twelve inches might 
be applied to the Shawshine ; but I don't think that fifteen ought to 
be. I think it would be very much safer to apply ten and a half. 

Q. — What do you say is the daily consumption of Charlestown, 
Somerville, and Chelsea, and the district that Boston supplies with the 
Mystic? A, — That is a variable quantity, depending upon whether 
we supply East Boston or not ; but, taking last year, what we did 
supply from the Mj'stic amounted to eighty-one gallons per head. 

Q. — What is the difference between that district and the city of 
Cambridge, which you say is a small city ? Wh}' should the con- 
sumption of Cambridge be fortj'^-six gallons per head, and that dis- 
trict eighty-one ? A. — I don't think that is a question that can be 
answered, except in this way : that the city of Cambridge has given 
special attention to the question of waste water, and looked after it 
very carefully. 
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Q. — That is the very point I wish to make, — whether special 
attention would not reduce the consumption of the district supplied 
by the Mystic to the point that has been reached in Cambridge ? A, 
— I do not know any rea&on why it would not, if the city had author- 
ity to apply the same process in other sections that it applies in 
Charlestown. I think it cannot apply the same process. 

Q. — What is the difference between European cities like London 
and Paris, and an American city? A, — They do not use water 
anj'where near so freely. They do not have any water-closet system 
to the same extent. A v^ry large portion of Paris has not the water- 
closet system at all. It is not a system, as a system, at all, in Paris. 
Four-fifths, and I do not know but nine-tenths, is on the vault system. 
They have no system of sewers in Paris ; that is, sewers for the pur- 
pose of carrying off sewage. They are now agitating that question ; 
but they have not got any such system yet. 

Q. — Is there any other difference that you think of? A. — The peo- 
ple d# not use so much water. Whether it is because of the climate, 
or the habits of the people, I do not know ; bat the}' do not use the 
quantity of water that we do in American cities, and neither can they 
get in some cities the small consumption. In some European cities, — 
Glasgow, for instance, which is very much nearer Boston in the char^ 
acter of its population than other Eurc^ean cities, — where they have 
adopted the meter system, and the inspection of all the fixtures that 
are put in the houses, the consumption is fifty gallons a head. Con- 
sequently I do not believe the consumption can be reduced in our 
city much below sixty. 

Q. — Will you tell the Committee briefly what this Deacon meter 
is ? A, — The Deacon meter, so called, is not properly' a meter : it 
is a measurer of rates of flow, and not absolute quantities. That is to 
say, all the water that runs into a certain district is cut off, a meter 
is put on to the supply-pipe of that district, and that meter is con- 
nected with clock-work, and a removable diagram, which shows the 
rate of consumption all the time, being moved around by clock-work, 
and recording the rate of consumption. If you put the meter in 
operation, all the water is running through the meter ; if you take off a 
few of those cards, as you may call them, at night, you can see what 
the night consumption is. That is a pretty fair indication of how 
much waste is due to defective fixtures and other causes. Having 
done that, you commence the system of inspection, which consists in 
men going round at night, and testing by hearing each one of the 
Btop-cocks, to see if any water is running, and, if it is, it is shut off; 
and the inspector goes through the entire district in the same way — 
every stop- cock shut shows on that card — until he has got through 
the whole district, when he comes back and opens them all. He gives 
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his book to the day inspector after he gets through ; and the day in- 
spector goes into each one of the houses where he finds by the record 
that water was wasted, and takes measures to stop it. 

Q. — It is simply a waste-detector ? A. — A waste-detector. That 
is about what it is. 

Q. — As I understand you, the principal objection to introducing 
them into Boston is, that it involves moving the stop-cocks to the 
sidewalk? A. — Yes, sir. 

Q. — Where are the new stop-cocks put in, as you supply new 
takers? A. — Those are all put on the sidewalk. That practice has 
been adopted only within the last two years. 

Q. — Is not that the better way, independently of any question of 
the introduction of meters? A. — Decidedly. 

Q. — And that method will be followed ? ^. — It will be followed 
in the future. 

Q. — How long have the contracts to run, which you have with 
Somerville, Chelsea, and Everett? A. — I think they are contracts 
that run until they are terminated by the reduction of the water-debt 
to practically nothing, I suppose. 

Q. — The water-debt of Boston? A. — The water-debt of the 
Mj^stic. But I am not familiar with that. I had the contracts in my 
oflSce yestetrday, and looked them over; but I don't recollect how 
that is. 

Q, — It is not for a fixed terin of years? A. — I don't think it is 
for a fixed term of years. 

Q. — ^Is there a fixed rate to consumers in those places? A, — 
You are getting beyond me. I really do not know much about the 
details of those contracts. 

Q. — Your charge is based upon the gross receipts ; and of course 
it is an important matter what those gross receipts are? A, — The 
rates may be more, they cannot be less, than the city rates. 

Q. — The rates of Boston? A. — Yes, sir. 

Q, — Based upon the valuation of the property ? A. — They prob- 
ably are the same rates exactl}^ 

Q, — Will you bring up one of those contracts? A. — Yes, sir. 
There are three of the original contracts on my table. I have not 
had time to read them. 

Q. (By Mr. Bailey.) — Do you know what the amount of loss was, 
to the city of Boston, by supplying those places from the Mystic, 
during the past year? A, — What do you mean by " loss " ? 

Q. — What was the cost, over and above the amount of receipts ? 
A. — I don't know what it was this year. Last year it was $20,000. 

Mr. Bailey. I understand that it was between $40,000 and 
$50,000 this year. 
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Q. (By Mr. Hammond.) — Do you think the Shawshine is good for 
20,000,000 gallons a day, upon constructing the works which Mr. 
Barbour proposes to construct ? A. — I did not hear his testimony, 
sir. 

Q. — It was, substantially, what it was last year. He proposes to 
have a dam at the same place that was spoken of last year. That is, 
substantially the same works would be constructed, if Boston were 
authorized to take the stream? A. — Yes, sir. 

Q. — You think that, upon constructing those works, 20,000,000 
gallons a day could be drawn from the reservoir for the two cities, do 
you? A. — Yes, sir. 

Q. — If Cambridge only takes 8,000,000 gallons a day, is there 
any reason why the other 12,000,000 gallons cannot run down the 
stream? A. — No : I don't know any reason why it cannot. 

Q. — Then, why is it not safe enough for Cambridge, if she wants 
to take only 8,000,000 gallons, to say she will let 10,000,000 gallons 
a day run down the stream? A.—l don't know any reason, except, 
as I said, it would not be a profitable operation. 

Q, — Is there any physical reason why it cannot be done ? A. — 
l^ot the slightest. I don't wish to be understood so. 

Q. — Supposing it would not cost Cambridge much more to do it in 
that way than to go in with Boston, what would be the harm in doing 
it ? A. — There would be no harm in doing it, if the city of Cam- 
bridge thought so. The cost of construction and damages could not 
amount to less than $700,000 ; and I think it would be very foolish 
for them, if they spend $700,000, to let 10,000,000 gallons a day go 
down the stream. 

Q. — If they don't want to use it? A. — If they don't want to 
use it : yes, sir. 

Q. (By Dr. Ingalls.) — Was the loss of $40,000, this last year, 
on the whole Mystic system, including Charlestown ? A. — Includ- 
ing Charlestown : yes, sir. 

Q, (By Mr. Bailey.) — Have you any idea what the mill-damages 
will be on that river? A. — No: I don't know. I have an idea, 
but I should prefer not to answer that question. 

Adjourned to Thursday at ten o'clock. 
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THIRD HEAEING. 

Thursday, March 23, 1882. 

The hearing was resumed at 10.15. 

Mr. Bailet. I expected to put on the chairman of the Boston 
"Water Board this morning; but he is unavoidably absent. The 
chairman of the Committee on Water, on the part of the Council, 
Mr. M. S. Greenough, is present; and I will put him on. Mr. 
Greenough has been chairman of that committee for the past three 
years, and is perhaps better acquainted than any other man with all 
the details. 

TESTIMONY OF MALCOLM S. GREENOUGH. 

Q, (By Mr. Bailey.) — You are chairman of the Committee on 
Water, on the part of the Council? A, — Yes, sir. 

Q. — How long have you been ? A. — This is my third year. 

Q. — Will you state to the Committee the result of your experience 
on that committee, and what the necessities of Boston are which 
require the use of the Shawshine River? A. — I do not know that I 
can add very much to what Mr. Wightman stated yesterday ; but, 
after his remarks had been finished, there was so much said about 
the waste of water that it may perhaps have left an impression on 
the minds of the Committee that the neglect of the Board, if there 
has been any, to prevent the waste of water in the districts sup- 
plied by the Cochituate and the Sudbury has had something to do 
with our necessities in regard to the Shawshine on the other branch. 
Such an impression, if it exists, I think is an entire mistake. I cer- 
tainly have had a good deal to do with hammering into the Wat«r 
Board, in the past two years, the necessity of taking some active 
action in regard to the waste of water, and I feel very much inter- 
ested in that matter indeed ; but it does not affect the needs of Bos- 
ton on the other branch of its supply. I do not suppose that there 
can be any question with this Committee that the Mj'stic system is 
not sufficient, at the present time, for the demands that are made upon 
it. There have been various portions of it, in the last few years, 
that have been quite short of water. Although we have, by the use 
of the Deacon meter in Charlestown, reduced the consumption over 
there nearly half a million gallons a da^s yet the consumption of 
water has been more in the last 3'ear than it has been at any previous 
time. 
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Now, assuming that we must do something over there, the question 
is, What shall we do? Are we to reduce our consumption, or are we 
to increase our supply ? In the matter of consumption, Boston prac- 
tically only has control over the Charlestown portion of the Mj^stic 
supply. It is doubtful whether we could bring any pressure to bear 
on Chelsea, Somerville, or Everett, that would be effective. I think 
it is extremely doubtful whether we can do any thing with those 
towns at all. But, if we do succeed in reducing the consumption of 
the Mystic system to some reasonable amount, what have we got 
when that has been accomplished? That Mystic system is not in a 
satisfactory condition to-day, and it has not been for years. The 
gentlemen of this Committee know perfectly well the condition of the 
Mystic supply, — that it comes through populous towns ; it comes 
through a district which is rapidly becoming more thickly peopled ; it 
comes through towns, two of which have water-supplies and no drain- 
age, so that the water which comes in underneath will gradually 
become tainted ; and every year it brings us into most unpleasant 
wrangling with gentlemen from neighboring towns, whose views of 
"what is just are diametrically opposed to ours, and with whom we 
have relations which I should be pleased to change. The Mystic sys- 
tem cannot go on. The Mystic system, in my judgment, has got to be 
abandoned before an}'' great number of years any wa}'^, no matter what 
we do to-day. 

Then, if we are to add to our supply, where do we stand? Are 
we to increase the basins on the Mystic ? I think that would be, 
obviously, a mistake. The expense of those basins would be very 
great, and then we should have impure water, as it is to-day ; and it 
is likely to be more impure in the future. If we leave that out of the 
question, then there are two alternatives left to us, — either to get a 
new source of supply, or to come across from the Cochituate and 
Sudbury systems, and connect with the Mystic system. If we were 
asking you for leave to increase our Sudbury system, you might very 
well say to us that we are not taking care of what we are getting 
from the Cochituate and the Sudbury. I admit that at once. If we 
go on as we are going on at present in Boston, it will not be five years 
before we shall practically have exhausted that whole supplj^ over 
there, and shall be looking for something else. If we take hold of 
the water-supply of the Sudbury, and reduce the consumption to a 
reasonable amount per head, I do not see wh}' the Cochituate and 
the Sudbury should not last fifteen j-ears, and perhaps longer. I 
doubt if it will last any longer than that, because the legitimate in- 
crease of consumption in Boston is very large every year. We in- 
creased, I think, last year, between three and four million gallons a 
day ; and I do not think we have wasted proportionatel}' anj* more 
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water than we did the previous year. So that, if we should reduce our 
Cochituate sj^stem and our Sudbury system to a more proper amount, 
we still have not an unlimited supply there by any means. If we 
undertake to supply the Mystic system from the Sudbury, we must at 
once bring up our general sj'stem to its full limit of supply, and we 
shall be obliged to look for another supply on the other side of Bos- 
ton, at a large expense, in the course of a very few 5'ears ; and if by 
expending less monej', not over three-quarters of a million, we can 
get a large additional suppl}'' of water on the Mj'stic side, and can 
leave the Sudbury system to run for ten or fifteen years, before we 
have to increase that, certainly that is a reasonable, business-like 
proposition for the city of Boston to bring before this Committee. 

If, as I said before, it were a question of the Sudbury s^'stem, I do 
not think the system of Boston would have a footing here, because 
we unquestionably can reduce the waste of water in Boston very ma- 
terially. I trust that before the end of another year we shall have 
measures under way which will tend materially to that result. But, 
when the question relates to the M3'stic system, it is an entirely dif- 
ferent one. I do not think that all the testimon}- which has been put 
in here, and all the talk about the waste of water in Boston, really 
has any bearing upon the position in which Boston stands with refer- 
ence to the Mystic system. 

That is all, gentlemen, that I wish to present to the Committee as 
the views of the Citj' Council. 

Cross-Examination . 

Q. (By Mr. Morse.) — One or two questions, Mr. Greenough. I 
would like to ask you whether 3'ou agree generally with Mr. Wight- 
man in the views which he stated j^esterdaj^ as to what would be a 
reasonable allowance for consumption here, and also as to the capa- 
city of these different sources of water-suppl}' which the city of Bos- 
ton has? A, — Of course my knowledge of the different sources of 
supply is derived entirely from Mr. Wightman*^ statements. In 
regard to the consumption of water in the city of Boston, I doubt 
ver}' much whether we could succeed in reducing it below sixty gal- 
lons per head of population. I think there would probably be some 
waste water even then. I do not believe we can reduce it below 
sixty gallons by any means which it would be advisable for us to adopt. 
I have had a good deal of talk with Mr. Wightman about that ; and, 
while there are man}- cities abroad which use less than that, he stated 
the fact very clearly yesterday, that our position is different from 
theirs. He said he doubted whether we could get the consumption 
below sixt}'^ gallons a head. 

Q. — You would not think it unreasonable to reduce it to sixty 
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gallons? A, — I think it could be done, and I think it would pay 
the city of Boston the expense of doing it. 

Q. — Whether j'ou believe there is any difficulty in the authorities 
of the city of Boston negotiating with their friends in Cambridge, 
and making an arrangement to supply them with water when the new 
basin on the Sudbury is finished ? A, — It seems to me that we could 
do that cheaper than they could get a supply elsewhere. I can see 
no reason why we could not sell them certainly the extra quantity' of 
water that they will want. 

Q. — Yon will have enough ? A. — We shall have enough to 
supply them for the present. That is, if we can reduce our consump- 
tion, as we trust we can, we can sell them all they want. 

Q. — There have been no negotiations during the last year about 
that, have there? A. — I think not. I think there were some year 
before last : I think none this last year. 

Q. — Not to go over any of the figures which Mr. Wightman gave, 
and in regard to which I suppose j^ou would say you depended upon 
him, do you agree with him in his statement that it would cost about 
$450,000 to connect the Sudbury and the Mystic? A, — He said 
about $500,000. He said $400,000 was the original estimate. The 
rise in the cost of iron and labor must have increased that materially. 

Q. (By Mr. Bollard.) — Do 3'ou remember, as a member of the 
Council, receiving a communication from the Mayor, about the 25; th 
of last Januar}', calling the attention of the Council to the fact that 
the city of Cambridge was before the Legislature asking for the 
Shawshine River? A. — Yes, sir. 

Q. — Do you remember afterwards making remarks in the Council, 
of which this purports to be a report : — 

"The Committee on Water yesterday gave a hearing to some petitioners 
who objected to the city making application for authoiity to take the Shaw- 
shine River; but, in spite of the objections urged, the committee concluded to 
put in this order. The city of Cambridge has asked for the same authority. If 
Cambridge were willing to leave the Shawshine River alone, I think the city of 
Boston might be well content to do so, until the question of the drainage of the 
Mystic valley is settled." 

Do you remember that? A. — I think I made very similar remarks 
to those. 

Q. — That is still your opinion? A. — That is my opinion on 
that question still ; but, since that time, I have looked into the mat- 
ter more carefully than I had before, and I find that the position of 
Boston is stronger than I thought it was. 

Q. — What have you discovered, sir, since the 25th of last Janu- 
ary, that has led you to change 3'our opinion? A, — I do not know 
that I have discovered any thing. 
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Mr. Bailey. We take that same ground now, — always have 
taken it. 

Mr. BuLLARD. You ask for it because Cambridge does? 

Mr. Bailey. Not at all. 

Mr. BuLLARD, You would not ask for it if Cambridge didn't. 

Mr. Bailey. No, sir. Read the last part, — " until the question 
of the drainage of the Mystic valley is settled." I say now, if we 
cannot have the right to protect our Mystic supply, we have got to 
give it up, and then we shall want the Shawshine. If we can have 
the right to protect the Mystic supply, we do not want the Shawshine 
at present. Our position has been the same from the beginning. 

Witness. I think we make out a pretty strong case of necessity 
for the Shawshine, no matter what happens. 

Mr. BcjLLARD [reading] : — 

** But while it is probable that the Mystic valley is likely to be polluted by 
drainage, we cannot stand by and see any other corporation come in and take 
the water of the Shawshine, without making an effort to obtain it. Therefore 
the committee feel that it is necessary to put in a petition for that supply of 
water in order to get a standing with the city of Cambridge before the legis- 
lative committee." 

A, — That was the talk which we had in the Committee on Water 
the day before that meeting of the Common Council, and it was their 
views which I presented in the Council. But the last few daj's I 
have been looking over the report of the hearing before this Com- 
mittee last year, and I was surprised to see how strong a case Boston 
had for wanting that water, whether the Mystic system was disturbed 
or not. 

Q. — I notice in these remarks that you say j'ou gave a hearing to 
some petitioners who objected to the city making application for 
authority to take the Shawshine River. What was that hearing ? As 
a matter of fact, was any evidence offered? A, — I don't think there 
was any evidence. I think 3'ou are aware who the petitioners were, 
and what hearing they had. 

Mr. BuLLARD. I am quite as well aware as you are that no hearing 
was ever given. It was said that the last meeting of the Council, at 
which it would be possible to get that order in, was to be held the 
next day ; and therefore the committee declined to give an}- hearing. 

Witness. That is not my recollection at all, sir. 

Q. — I understand you to say, as a matter of fact, that there was 
no hearing? A, — I don't say any thing of the kind. You had an 
opportunity to put in any evidence that j'ou wanted to put in, and 
you did not put in any. 

Q. — There was no evidence" put in, then ? A, — There was none 
offered by you. That was 3'our business, not ours. 
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Q. — Was anybody there who testified? A. — You did not choose 
to put anj'body on. 

Q. — Was there anybody there who testified? A. — No, sir. 
There was a hearing given, and the committee heard what you had 
to say. 

Q. — At that meeting didn't you hear Mr. Cutter, the chairman of 
your Water Board, make a statement as to what had happened during 
the year, by reason of which it was' necessary for Boston to come a 
second time for this supply, when it had been refused bj^ the same 
committee the year before? Is not that so? A, — Yes, sir. 
. Q. — And then j'our committee sustained the commissioners with- 
out going into a hearing at all ? -4. — The position of our committee 
was this : The Water Board had sent in a communication previously, 
asking us to petition the Legislature for the Shawshine. Before the 
petition was put in, the people whom you represented remonstrated 
against it, and asked for a hearing. The Committee on Water gave 
3'ou a hearing, and asked you what you had to say about it. You 
said you had nothing to say about it until the Water Board had con- 
sidered the case. We said that was none of your business : we wanted 
to hear what j'ou had to say about it. You declined to put any testi- 
mony in, and we then went on with our business without consulting 
3^ou. You had an opportunity to put in any evidence that you wanted 
to. 

Q. — How much notice did we have of that hearing? A, — I don't 
remember. I think you said that you only had one day's notice. 

Q,,' — You gave the notice 3'ourself of that hearing, didn't you ? A. 
— To whom? 

Q. — To me, in the street? A. — Yes, I think I did. 

Q. — It was a notice of twent3'-four hours of an important hearing ; 
and, when we got there, were we not told that we could not have any 
further time than could be given that afternoon ? A, — That was 
obviously the case. The order had got to go in the next da}*. The 
reason the thing was hurried in that way was, that I had supposed 
-we had a standing to come up here, without putting in another peti- 
tion. 

Q. (By the Chairman.) — I would like to ask you a question ; and 
you may answer it, or not, just as you like. Does the city of Boston 
have the impression that the city of Cambridge wants to get this Act 
in order to make better terms with Boston for the water? A. — I 
should be unable to answer that question. I have heard rumors of 
that kind in the air. 

Q. — Really, to be frank about it, is riot that about all there is to 
it? -4. — No, sir, not exactl3^ We do not want to be coming up 
here every year asking for this thing ; and we would be content to 
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stand still for a little while until we see how that metropolitan drainage 
system is coming out down there in the Mystic valley. If we can 
drain that valley properly, I think that the Mystic system, or at least 
a portion of it, can very properly be maintained. If we cannot, we 
have got to let that whole system go. If other people would let the 
Shawshine River alone for a year or two, we would be content to sit 
still and look at it. If Cambridge comes here and asks for it, we 
propose to show that we have as good a claim to that river, and want 
it as much as she does. I do not know what Cambridge may have in 
her mind in asking for the Shawshine River, I am sure. 

Q. (By Mr. Smith.) — If I understand you rightlj'^, j^ou think that 
neither Cambridge nor Boston wants it just now ? A. — I don't think 
we should build the dam just now. 

Q. (By Mr. Chamberlain.) — You said 3'ou did not think Cam- 
bridge wanted it now ? A, — No, sir : I did not mean to say that. 
It seems to me, without professing to know Cambridge's business 
better than she does, that Cambridge could get along for a short time 
by calling on Boston. 

Q, — Are you pretty conversant with the feeling of Cambridge in 
regard to this matter ? A, — No, sir : only from what I have heard 
up here, and from having read the testimony. I heard what Mr. 
Barbour had to say. I know how Cambridge stands pretty well a|jout 
the matter. 

Q. (By Mr. Bullard.) — As I understand Mr. Bailey's statement, 
3'OU are the only representative of the Boston water management who 
is to be here to-da3\ The Water Board consists of Mr. Cutter, Mr. 
Stan wood, and Mr. Thompson, neither of whom is expected to be 
here. That being so, I would like to ask you whether you can explain 
this language, which seems to be rather remarkable, in the report of 
the Water Board to the cit}- of Boston. The city having applied for 
leave to take the Shawshine, the Board say, "The petition was refused 
by the Legislature for reasons not necessary to discuss here " ? A. 

— You do not expect that I am going to back up every thing the 
water commissioners say, do j^ou ? 

Q, — Do 3'ou know what those reasons were supposed to be? That 
is the report of 3'our water commissioners. You are' the onlj^ repre- 
sentative of the Boston water management who is here to-daj', or will 
be here, as I understand it. I should have asked Mr. Cutter if he 
were here. Do you understand what that means? Do 3'ou know 
what the reasons were that it was " unnecessar3' to discuss" ? If you 
don't know, that is the end of it. If 3'ou do know what it means, I 
would like to have you explain to the Committee. That is all. A. 

— No, sir : I don't know what it means, unless simplj' that they do not 
care to go into it at length. 
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Q. (By Mr. Hammond.) — Does Boston want to use any part of 
the Shawshine River? A, — When? 

Q. — At any time. A. — ^^I should think it did, most decidedly. 

Q. — When ? A, — I should think we would want it in the course 
of a few 3'ears anj-how. 

Q. — How long? A, — I should say it would be impossible for 
the Mystic system, no matter what is done to it, to last for more 
than eight or ten years. 

Q. — If the Mystic system does not stand, they may need it in 
eight or ten years? A, — We shall need it in that time anyhow. 
It may be that we shall want to use it very much sooner than that. 

Q. — You will then want to use that part of it which Cambridge 
wants to use now? A. — You mean the whole river? 

Q. — Cambridge asks for 8,000,000 gallons a day. Does Boston 
expect in ten j-ears to want the whole river? A, — I don't know that 
I quite gather your question. Do you mean, in ten years from now 
shall we want the whole supply of the river ? 

Q. — Do 3'^ou expect to need the whole supply of the river in ten 
years from now, or simply 12,000,000 gallons a day? A, — I should 
think 12,000,000 would be enough for that Mystic system. 

Q. — How, then, is the petition of Cambridge for 8,000,000 incon- 
sistent with the possible wants of Boston in ten years? 

Mr. Bailey. That is not for him to settle ; that is for the Commit- 
tee to settle. We do not object to that. 

Mr. Hammond. I want to know what your position is. 

Mr. Bailey. I do not care to tell you. 

Mr. Hammond. I think it is important to see how Boston stands 
to-day on this matter. 

Mr. Bailey. I have made the statement that we do not object to 
your taking 8,000,000 to-da3\ We are willing to join you in taking 
the river, and divide the water between us, you to have two-fifths, 
and we will take three-fifths. " That is my statement. 

Mr. Hammond. That you do not object to our taking 8,000,000? 

Mr. Bailey. Not at all. 

Mr. Hammond. And you do not object to our taking 8,000,000, 
whether the Committee give you the right to take 12,000,000 or not? 

Mr. Bailey. We do not have any thing to say about that. 
That is for the Committee to settle. 

Mr. Hammond. I would like to have an understanding about this 
matter. If Boston takes the position that she is willing that Cam- 
bridge should have 8,000,000 gallons a day, that is one thing. If 
she takes the position that she is not willing that we should have the 
8,000,000, unless she can have at the same time 12,000,000, that is 
another thing. I should like to know which position she takes. 
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Mr. Bailet. She takes neither. I state it now just as I stated it 
in the beginning. So far as the action of the Committee on the 
Cambridge petition is concerned, it is none of our business ; but, if it 
is proposed to allow the use of that river for the purposes of water- 
supply, then we are interested. And when I come to the argument I 
shall take this position : that, if 3'ou give the right to Cambridge to 
take it, you are giving them all the supply there is there ; that the 
damages to the mill-owners, whether Cambridge takes 8,000,000 gal- 
lons a day or the whole river, will be the same. Therefore, in 
passing whatever bill you do pass, you pass a bill giving away the 
entire water-supply of the Shawshine River. If you give the city of 
Cambridge the right to take 8,000,000 gallons a da}-, you practically 
give them the whole river. Therefore, if the river is to be given for 
domestic purposes to any municipality, the city of Boston says it has 
got to look after its own interests. We are not antagonizing Cam- 
bridge at all. We simply show the needs of Boston so far as regards 
the Shawshine River, and then leave the Committee to decide be- 
tween us. 

Mr. Hammond. My brother is generally pretty clear ; but I do 
not quite get the exact position that he proposes to take in the argu- 
ment. If I understand, him it is this : he intends to argue, that, if 
you give Cambridge 8,000,000 gallons a day, as Cambridge asks, 
the mill-owners will get just as much damages from the citj' for that 
taking as the}' would if we took the whole river, which I do not see 
concerns him at all ; and also that the water would be appro- 
priated so that Boston could not get the remaining 12,000,000, which 
is not true as a matter of fact. 

Mr. Bailey. I think it is. 

Mr. Hammond. I do not believe that my brother intends to op- 
pose Cambridge here on any such flimsy foundation as that. 

Mr. Bailey. I say again, I am not opposing Cambridge at all. 
I don't want you to state that I am here opposing Cambridge. 

Mr. Hammond. Will my brother say whether Boston would op- 
pose a bill before this Committee or elsewhere giving Cambridge 
only 8,000,000 gallons, which did not give Boston any thing? 

Mr. Morse. That is not the form of bill which j'ou have sub- 
mitted, — a bill allowing you to take 8,000,000 gallons from the 
river. 

Mr. Hammond. It allows us to take only 8,000,000 gallons. 

Mr. Morse. I beg your pardon. That may be the inference 
which you draw from it ; but that is not the language of the bill. The 
bill is to take the Shawshine River. 

Mr. Hammond. Not exceeding 8,000,000 gallons a day. 

Mr. Bailey. No, sir. You will not find that provision in the 
bill. 
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Mr. Hammond. The bill provides that we may take not exceeding 
8,000,000 gallons a day. If it has got any more than that in it, it 
got in without my knowing it. I cannot find out what position the 
city of Bosten takes here. 

Mr. Bailey. I do not propose that you shall find out, until the 
proper time comes. 

Mr. Hammond. I don't suppose you do. 

Mr. Bailey. I don't usually give away my hand at the beginning 
of the game. 

Mr. Hammond. My remarks . have brought my brother to this 
point at least, that he does not intend to let us know where he 
stands. I will call the attention of the Committee to the first section 
of the bill, which provides that we shall take not exceeding 8,000,- 

000 gallons. I am perfectly frank in stating the position of Cam- 
bridge here ; but I cannot get my brother to state his position. 

Mr. Bailey. I think I have stated, to the satisfaction of the 
Committee, the position of the city of Boston. Brother Hammond 
is trying to get out of me whether I propose to oppose Cambridge if 
she gets this bill. I don't propose to tell him whether I shall or not. 
The Committee know we want authority to take that river ; and the 
Committee know, from what I have said, that we are- willing to join 
with Cambridge in taking the river, and divide the water on the 
basis that has been stated. I am not going to tell him what I shall 
do in case the action of the Committee is one waj^ or the other. 

Mr. Hammond. I know. 

Mr. Bailey. Then why do you ask me ? 

Mr. Hammond. I wanted to see if you would own up. I did 
not ask you to find out : I asked you to see what you would say. 

Q. — If I understand you, the granting to Cambridge of a right 
to take 8,000,000 gallons a day .would not be inconsistent with what 
you conceive may be the wants of Boston ten years from 'now. Is 
that so ? A. — I should not want Cambridge to have control oi 
the river now. 

Q, — Why not ? A.—l think it might be harder for us to get our 
12,000,000 gallons by and by. 

Q, — Why ? A, — I should think that might possibly be so, with- 
out going into the reasons. 

Q. — Then, the substance of it is, that if Cambridge would mildly 
submit to the situation, and crawl up to the Boston Water Board, and 
ask for some water when she wants it, Boston would be content? 
That is the substance of it, isn't it? A, — I don't know as I should 
have expressed it in just that way. 

Q. — No : but that is the idea, isn't it? A. — That is not the way 

1 should put it exactly : no, sir. 
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Q. — Will 3'ou put it ill your own way ? A, — You mean in regard 
to your obtaining a supply from Boston ? 

Q. — Will you put that idea which I did not exactly express ? 

Mr. Bailet. No, don't put that idea : put your own idea. 

Q. — I stated my question, perhaps, in rather forcible language, 
but I thought clearly enough for you to understand it ; and j^our re- 
ply was, that that did not exactly express 3"our idea. Now, I would 
like to have j'ou express the idea which I came pretty near express- 
ing. A. — I don't propose to express the idea which you expressed ; 
but I should say, that if Cambridge were desirous of increasing her 
water-supplj^ from Boston, and addressed a communication to the 
Mayor of Boston, which would be referred to the Committee on Water 
and the Water Board, it would be extremely probable that some ar- 
rangement could be made between Cambridge and Boston by which 
Boston would supply Cambridge, on liberal terms, with all the water 
she needs. 

Q. — For how long a time? A. — I do not see why they should 
not give it for a long time. 

Q, — What! when you are going to need the Shawshine? A. — 
I think we should be able to supply Cambridge with a million gallons 
a day. 

Q. — Notwithstanding you need the Shawshine ? A, — If we under- 
took to do it, we should use the ^Sudbury. There is plenty of water 
over there. 

Q, — Suppose the Mystic to be gone in five or ten years, or Boston 
to be in such a condition that she wants the Shawshine, and suppos- 
ing she could not get it : how could she suppl}'^ Cambridge then ? A. 

— Then she would have to go somewhere to increase her supply to 
the extent of the million or two million gallons that Cambridge would 
take. 

Q. — Then there is no certainty that we can rely upon Boston for 
five years if the Mystic is gone ? A. — I think a contract could be 
made that would last more than five years. 

Q. — I can't understand how, when, in fiv.e or ten years from now, 
Boston will want 12,000,000 gallons a day from the Shawshine for its 
own consumption. A. — On the Mj^stic sj^stem. 

Q, — I don't care where it is. A, — It makes a great deal of 
difference. 

Q. — I don't care any thing about that, whether it is the Mystic or 
otherwise. You will want 12,000,000 gallons a day from the Shaw- 
shine when the Mj^stic is gone, to supplement that system, as I under- 
stand? A. — The Mystic system. 

Q. — To take the place of it when it is gone, if it ever goes? A, 

— Yes, sir. 
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Q. — You say you can furnish Cambridge from the other sources 
of supply, whether you get the Shawshine or not? A. — I think we 
can : yes, sir. 

Q. — And that you would be inclined to do that, rather than to 
supply the people who are now supplied by the Mystic ? A. — Yes, 
sir. 

Q. — Although you have contracts with those people to supply 
them? A, — Yes, sir. 

Q. (By Mr. Morse.) — I do not understand, Mr. Greenough, that 
you mean to say that 3^ou would violate your contracts, but simply, 
upon the expiration of those contracts, you would not go on? Hav- 
ing agreed to supply customers with water, you don't mean to say 
that you are going to break your contracts ? A. — No, sir : not at 
all. We shall continue our supply to the Mystic people from the 
Shawshine, or whatever water we can get there. That has nothing 
to do with Cambridge. Those people are supplied with Mystic water. 
I do not see any reason why we cannot supply Cambridge from the 
Sudbur}^ which is an entirel}^ different thing. 

Q. (By Mr. Hammond.) — The Sudbury is equal to how much — 
40,000,000 a day? ^.4-52,000,000. 

Q. — As I understand it, if the Mj'stic should give out, and you 
were obliged to make a connection between the Sudbury and the 
Mystic works, j^ou think you might be able to supply Cambridge 
also: are you prepared to say that? A. — Well, I should hesitate 
to 8Siy that, if we were obliged to abandon the Mystic, and fall back 
upon the Sudburj'^ supply, 

Q. — That is what I supposed. Your idea is, that if the Mystic is 
gone, and you cannot get the Shawshine as a substitute for that, it 
would not be safe to make any contracts ? A. — I should think, in 
that case, we had better attend to our own business, and supply our 
own customers. If we can get the Shawshine Kiver to supplement the 
Mj'stic S3^stem, I see no reason why we cannot supply Cambridge. 

Q. — But, if you cannot get it, j'ou cannot say, as at present advised, 
what you would do ? A. — I cannot. 

Q, (By Mr. Bailey.) — I get the impression from what you say, 
that after the new basin is completed, whether we get the Shawshine 
or not, we can supply Cambridge? A. — We can supply Cambridge 
at present unquestionably, — until we abandon the Mystic at any rate. 

Q. (By Mr. Hammond.) — It is pretty certain, in your mind, that 
you will abandon the Mystic in five or ten years ? A. — By and by 
I think we shall have to : say in ten years. 

Q. — In calculating upon so important a matter as a water-supply 
for the cit}'^ of Boston, would you consider it safe to rely upon the 
Mj'stic for more than five or ten years ? A.-^-l think not. 
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Q. — See if I understand it: suppose the Mystic gives out, and 
3'ou do not get the Shawshine, and 3'our only sources of supply are 
the Sudbury and the Cochituate, you would not then feel inclined to 
make any extended contract with Cambridge to furnish her with 
water? That is, as at present advised, you would not say that that 
would be done ? A. — Of course, if we undertook to supply Cam- 
bridge with water for any definite period, if we found we had not 
water enough, we should have to go on sooner than we expect, and 
increase our water-supply. I think you only use about 2,000,000 
gallons a day there, and you can get about a million and a half from 
Fresh Pond anyhow. We could supply you with the balance that 
you want from Boston without afFecting our position very seriously. 

Q. — Suppose Fresh Pond to give out, and that we should need 
three, four, or five million gallons a day, as we shall in a few years 
from now? A. — Then, if we were driven off from the Mystic, we 
should have to go to the Charles sooner than we anticipate. It seems 
to me, without professing to know much about it, that we can sell 
you water fully as cheap as 3'ou can get it elsewhere ; and at present 
I see no reason why we should not do so. 

Q. (By Dr. Harris.) — I would like to ask one question in refer- 
ence to some testimony put in yesterday. If I understood Mr. 
Wightman correctly, he said, if Cambridge would store water, he 
thought an abundant supply might be stored in the spring to last 
them the whole season. I want to know whether Cambridge can 
store water. A, — That I don't know, sir. 

Q. — He said that there is enough water that runs over the dam of 
the Sudbury in the spring of the year to give an abundant supply? 
A. — During the spring freshets, there is a great deal of water going 
over the dam of the Sudbur}'. 200,000,000 gallons a day were run- 
ning away there a few weeks ago when I was there, and about the 
same quantity has been running away since. That water runs to 
waste. If Cambridge had any means of storing that water, we could 
give them all the water they want at present. 

Q. — I understand 3^ou to sa}' that this Mj'stic supply will proba- 
bly cease in about ten j^ears, whatever ma}' be done to purify the 
water? A, — Of course, in making that remark, 1 am dependent 
upon the opinion of other people ; but at the same time it must be 
obvious to anybody who goes up there, that the water-supply is not 
in a satisfactory condition ; that a great portion of the water comes 
from a rather thickly- settled district, which is growing ; that the 
neighborhood of some of those tanneries to the upper ponds is cer- 
tainl}" not advantageous to the ponds, to sa}' the least. Whether 
the stuff that comes from those tanneries is all kept out of the ponds, 
I should think was somewhat doubtful from what I saw. Then I 
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understand that Wobarn and Winchester both have water-supplies, 
and no sewerage system, and the drainage in those towns must affect 
the ground, and in the course of time must affect the water that 
comes from the ground. The district is growing so rapidly, that I 
doubt very much whether it is possible to keep that water pure any 
considerable length of time. I said ten j'ears as a mere limit of time. 
It may be fifteen, it may be twenty, it may be five. If we are driven 
to the position that we cannot economically look after the drainage 
of the Mystic district, then the question will be brought upon us 
much more forcibly than it has been. 

Q. — It is a fact, is it not, that the water from the Mystic reservoir 
is not nearl}' so good at the present time, or was not in '80 and 81, 
as it was in '75, notwithstanding you have protected it by the sewer 
you have made there ? A, — No, sir : I do not understand that to 
be the fact. 

Q. — It has been so stated in the papers, has it not? A, — I 
don't think it has been so stated by any representative of Boston. 
That may be the position of gentlemen who wish to empty sewage 
into the Mystic ; but I do not think Boston has ever made that state- 
ment. 

Q. — No : but I know it was stated very broadly and generally, 
that the supply was even better in '75 than the Cochituate ; and I 
believe it has been stated as a fact, that in '80 and '81 it was not as 
good? A. — I do not think that is true at all. 

Mr. Bailey. / It is better, and has been better, for the last two 
yeai*s. 

Q. (By Mr. Chamberlain.) — What is your opinion of the water 
of the Mystic now, as compared with five years ago ? Is it better or 
worse ? A, — There is no question that it is better. 

Q. — It is better ? A, — I have no doubt of it. 

Q. — Then it is improving? A, — Of course it is better now than 
it was when they emptied all that sewage into it which now goes into 
the M3'stic sewer. 

Q. (By Mr. Smith.) — If I understand j'ou, j^ou think it is possi- 
ble and probable that the Mystic system may give out in about ten 
years ; and that the Sudbury 83'stem will supply Boston, and Cam- 
bridge perchance, for fifteen 3^ears? A, — If the Mystic system is 
supplemented, I should think so. 

Q. — Now, I want to ask 3'ou this question : whether you have any 
other source of suppl}^ for the cit}'^ of Boston or the city of Cam- 
bridge, on the Mystic system, than the Shawshine River, after all 
these sources give out? A. — Of course: the Charles still remains 
for us to applj' for. If we should come in here fifteen years from 
now, and show that we were saving pur water in Boston, and spend* 
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ing it economically, I suppose the Legislature would allovr us to spend 
a milKon dollars for the Charles. 

Q, — Is it polic}'' for the city of Boston to take up all these little 
rivers that are in its immediate vicinitj', as it needs them, rather 
than to go to some larger river, where it can get a supply for all 
time? A. — That is a question which I should hardly like to answer 
directly, ye& or no. At the time that the Sudbur3' River was taken, 
an investigation was made, as I think 3'ou very likel}'^ know, of the 
different sources of water-supply from which it would be possible for 
Boston to draw its water. I suppose you have in 3*our mind the 
Merrimack, the Concord, and Lake Winnlpesaukee, or some of those 
other schemes which have been brought forward. From what 1 have 
read on the subject onljs of course, I should judge that the city of 
Boston acted wisely in taking the Sudbury River. I have only the 
report of the commission to refer to on that matter; but I should 
think it would be extremely doubtful, and more than doubtful, whether 
it was policy for the city of Boston to look to the Merrimack River, 
to go no further than that. 

Q, — Don't 3'ou think It would be wise to look bej'ond fifteen 
years? It is anticipated that Boston is going to grow very rapidly, 
and to be a very large city. Mj^ question leads to this, whether 
Boston is to be supplied with water after fifteen years, or not? You 
do not sa}', of course, that the Shawshlne River, which yields, at the 
best estimate, only 20,000,000 gallons dailj', would last Boston very 
long if that were to be depended upon for the Increase of its popu- 
lation? A.—l should think that 20,000,000 gallons or 12,000,000 
gallons a day ought to last the population dependent upon the Mystic 
system a good while. 

Q. — I was looking forward fifteen 3'ears. A. — I do not see why 
it should not last even that length of time. 

Q. — Supposing at the end of fifteen 3'ears your Sudbur3'-rlver 
system gives out, that your M3'stic S3'stem has given out before that, 
and that all the additional population of Boston will be dependent 
upon some other source of supply than those which 3'ou now have, 
even If 3'ou take the Shawshine River to supph' the lack of 3'onr 
M3"stlc S3'stem: what Is going to be done then? Don't 3'ou look 
be3'ond fifteen years in 3'our Water Board? A, — Certainly, sir. 

Q. — What are you going to do then ? A. — As I said, the3' will 
apply for the Charles. The Charles will give 50,000,000 gallons a 
day. The conduit has been built In view of the Intention, at some 
time, of applying for the Charles. 

Q. — Why don't you appl3'^ for it now, instead of going for this 
little river? A. — In the first place, the expense would be veiy much 
greater. 
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Q. — You say 3-011 will ultimately have to go for Charles River : 
wh}' don't 3'ou go now? A, — We have not got the money that we 
want to spend now. Fifteen j^ears from now two million dollars may 
not seem so large an amoant as it does now for the city of Boston to 
pay. 

Q. — Yon put it into bonds, don't j'ou? You don't pay the debt : 
you only paj' the interest, and you get that from the water- takers ? 
A. — We do not get the interest out of the water-takers. We get it 
on one side of the citj^ ; we don't on the other. 

Q. (By Dr. Campbell.) — What would it cost to go to the 
Charles? A. — My impression is, that the Charles would cost be- 
tween two and three million dollars ; but I don't know. 

Q, (By Mr. Smith.) — Should you regard this as a suitable basin 
for storing water for domestic uses, unless it was thoroughly cleaned 
out by removing all the mud and peat now lying on the bottom ? A. 
— No, sir : I think that ought to be done. 

Q. — What would you estimate the expense of cleaning out a bot- 
tom of that character, over an area of eight hundred acres ? A. — 
That would depend upon the thickness of the soil. 

Q. — Suppose it was from one to six feet deep? A. — I should 
think, if it was six feet deep, it would cost a great deal of money. 

Q, — Does anj^body know that it is not six feet deep? A. — I 
don't know : it may be twenty. The engineers, of course, are the 
persons to whom the Committee on Water go for information of that 
kind. If they recommend that as a proper place for storing water, 
the Committee on Water are bound ito take their opinion. I should 
object to making a basin there unless the muck was removed. 

Q. — We will suppose (it may not be true) that it is from one foot 
to six feet deep, over that eight hundred acres : what should 3'ou think 
would be the cost of removing that, so as to make a suitable basin ? 
A, — If it was a foot thick, I should suppose it would cost from fifty 
to one hundred thousand dollars. If it were six feet deep, it would 
cost a great deal more ; of course not six times that, but it would 
cost a great deal more. 

Q, — You would not think you could get it removed for less than 
half a million dollars, would you.? A. — Yes, sir: I think we could 
get it removed for less than that. 

Q. (B}' Mr. BuLLARD.) — Has this paper which I will read been 
referred to your committee, and do you expect to have a hearing at 
some time on it? 

" To the Honorable the Oily Council of the City of Boston, 

" The undersigned, citizens of Boston, general taxpayers, and largely inter- 
ested as apecial-tViTL payers in the form of water-rates^ respectfully represent, 
th^^t> according to the reports of the Water Board and its engineers, an enormous 
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amount of water is wasted, —estimated to be more than one-half of all that is 
brought to the city ; and believing, that, by the use of proper means, a very 
arge proportion of this waste may be prevented, thus obviating the immediate 
necessity for any further increase of the water-debt for costly extensions ard 
additional supplies, we hereby protest against the proposed costly schemes for 
obtaining new sources of supply, and building new high-service works, and 
recommend, instead thereof, that measures be taken to reduce the waste, thus 
insuring a much-needed reduction in our water-rates. 

'*THE BOSTON & ALBANY R.R. CO., by J. A. Rumbill, Vice-Pi^esident. 
OLD COLONY R.R. CO., by C. F. Choate, President. 
N. Y. & N. E. R.R. CO., by J. H. Wilson, President. 
STANDARD SUGAR REFINERY, by J. B. Thomas, President. 
CONTINENTAL SUGAR REFINERY, by David Townseni>, Treasurer. 
BAY STATE SUGAR REFINERY, F. G. Tenney, Treasurer. 
NASH, SPAULDING, & CO. • 

BOSTON & MAINE R.R. CO., N. G. White, President. 
FITCHBURG R.R. CO., M. D, Benson, Treasurer. 
EASTERN R.R. CO., N. G. Chapin, Treasurer. 
BOSTON & LOWELL R.R. CO., E. A. Bartlett, Treasurer. 
BAY STATE IRON CO., J. Avery Richards, Treasurer. 
METROPOLITAN R.R. CO., C. A. Richards, President. 
CHAS. L. THAYER. 

A. A. FOLSOM, Superintendent B. & P. R.R. 
SOUTH BOSTON IRON CO., Wm. P. Hunt. 
BOSTON StJGAR REFINING CO., L. P. Howland. 
N. D. WHITNEY. 
RICE, KENDALL, & CO. 
WM. E. COFFIN & CO. 

NORWAY STEEL & IRON WORKS, Naylob & Co. 
OTIS NORCROSS." 

A. — Tes, sir : we expect to give a hearing on that subject. 

Q. — Whenever they want it? A. — No: when we get ready. 
The coramittee are considering that subject very carefully. 

Q. (By Mr. Chamberlain.) — Do these gi*eat corporations use 
arge quantities of water? A. — Yes, sir : I believe they do. They 
are all of them metered. I don't think they understand the question, 
or they would not have signed that paper. 

Mr. BcLLARD. Otis Norcross was a member of the Water Board 
for a great manj' years, and ought to know something about it. 

Witness. That does not follow. I don't want the impression left 
by Mr. BuUard's remarks that the Committee on Water are shirking 
that matter at all. The Committee on Water know what they are 
about. They are investigating some subjects on their own account, 
which they propose to get information about before they let these 
gentlemen have their say. I think we know something about that 
matter now ; but I don't suppose this Committee cares to hear any 
thing about it. 

Q. (By Mr. Morse.) — Will 3'ou state the date of that petition? 
A. — The paper is not dated. It was just about election time last 
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year, in November, so that it was impossible for the Committee to 
give those people a hearing last year. 

Mr. Bailey. That is all that the city of Boston desires to put in. 
I will put in some figures which show the rainfalls for the last six or 
eight years. 

Rainfall from 1872 to 1881. 

Year. Inches. 

1872 52.73 

1873 46.81 

1874 38.73 

1875 51. 

1876 47.65 

1877 44.68 

1878 54.53 

1879 38. 

1880 35.22 

1881 47.53 



OPENING STATEMENT OF GEORGE H. POOR, ESQ. 

Mr. Chairman and Gentlemen, — The town of Andover, and the 
mill-owners there, appear here in opposition to these petitioners. 
"We think we shall be able to show to the Committee that there are 
very substantial reasons against yielding any portion of the Shaw- 
shine River. I will state that my brother Morse also appears for the 
town, and will be heard from in due time. 

The Shawshine River, from the earliest daj's of the history of 
Andover, has been of very great importance and value to the town ; 
in fact, it has been the very foundation of the prosperity of the town. 
Without the river, Andover would never have been heard of. It not 
only furnishes power for the mills, but supplies water for the many 
other uses for which it is required in manufacturing ; and, upon the 
use that has been made of it in times past, the success that has 
attended the efforts of the manufacturers there has been largely de- 
pendent. Even our schools are indebted for their very existence to 
it. The town, as you know, is on the lower waters of the Shawshine, 
and within a few miles of the Merrimack. All the substantial manu- 
facturing on the stream is within the limits of Andover. There are 
four dams and four manufacturing villages there. I shall ask the 
attention of the Committee, somewhat in detail, to those villages ; 
and I can do it the more briefly, because so many of you recently 
visited the localit^^ and saw the mills and villages along the river. 
Perhaps it would be well to take them in their order, as we go down 
the stream : therefore I will begin at Ballardvale. 

That village has a population of about seven hundred, three 
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churches, a hall, library, and two or three stores. The only indus- 
try of any importance is the mill of Capt. Bradlee, which furnishes 
employment to two hundred persons, and practically supports the 
whole Tillage. Every other industry of anj- magnitude that has 
ever started there has failed, leaving Mr. Bradlee's mill the sole reli- 
ance of that population. That mill-property, real and personal, was 
assessed, last year, at $117,000. Some forty or more families of 
operatives own their houses. These were assessed at $27,000, aver- 
aging about $675 each. That mill-privilege is a very ancient one, 
having existed from about the year 1750. 

Proceeding two miles down the stream, we come to Abbott Village, 
close by the Andover railroad-station, where are the upper Flax 
Mills of the Smith & Dove Manufacturing Compan3\ That corpora- 
tion employs, at that point, two hundred or two hundred and twenty- 
five hands. That privilege is a more ancient one still, a fulling-mill 
having been set up there as early as 1690. 

Then, half a mile below that, we come to Marland Village, where 
are the Marland Mills, owned by Moses T. Stevens ; and there are 
employed a hundred and fifty hands in the manufacture of fian- 
nels and dress-goods. That manufacturing property is assessed at 
$96,900. That privilege is also. a verj'^ ancient one, having been 
used about the year 1700 ; and it was there that Judge Phillips, the 
founder of Phillips Academy, laid the foundation of that fortune 
which he afterwards expended in founding schools, and in blessing 
our community, which has reason to be proud of the school now in 
existence there. 

The next privilege on the stream is Frye Village. Here is mill- 
property assessed at about $30,000, occupied by the Smith & Dove 
Manufacturing Company, which I have before named, for a portion 
of their works, and employing a hundred and twenty-five operatives. 
That privilege was used in 1718. You see these are all verj'^ ancient 
mill-privileges. 

Now, the total assessed valuation of the Smith & Dove Manufac^ 
turing property, real and personal, was $164,700 last year. So that 
we have a total of four manufacturing establishments^ with property 
taxed at over $400,000, employing seven hundred hands, and directly 
supporting more than two thousand of our people. In fact, it may 
be safely claimed that about one- half of the population of Andover 
depends upon the manufacturing interests which I have named. They 
are the substantial business of the town ; and without them Andover 
would be, to a great extent, depopulated. Therefore, 3'ou must see 
that by the diversion of the Shawshine River and the closing of these 
mills we should lose taxable property to a great extent, — we should 
lose population, opportunities for employment, and should greatly 
increase the rate of taxation for those who remain. 
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These facts and figures are perhaps material merely in a business 
view ; but there is a sanitary aspect of this question to which I desire 
to call your attention. The Shawshine enters Andover about a mile 
and a half above Ballardvale, and runs through the town, six or 
seven miles, towards the Merrimack ; and three-quarters, I think I 
may safely state, of our population is in the valley or on the adja- 
cent slopes. The natural drainage of the town is into this stream. 
Numerous small brooks enter the stream through the villages, and 
convey into it no inconsiderable amount of sewage, in the course 
of a year. This causes no trouble, because there is sufficient water 
to carry it off. If the dams were removed, a large area of flats, and 
low, muddy land, which is now flowed at all seasons of the year, 
would be exposed to the sun ; and it is hardly necessary for me to 
suggest to this Committee what would be the dangers to the health 
of Andover resulting from that. Too many of j'ou are physicians 
to require any suggestion of that sort ; but we apprehend that the 
danger would be very great, and we shall show you what the effect is 
upon the public health of the valley when the water gets low, as it 
sometimes does now, in dry seasons. 

Again, we claim that we maj' need this water for our own supply. 
Andover is considering the subject of water-suppl}', and a committee 
of the town has it in charge. That committee was instructed by the 
town, at the last annual meeting, to apply to the General Court for 
the Shawshine. We could take from that river what water we want 
for the limited number of people who would use it, perhaps 3,000 or 
4,000, without material injury to the other interests on the stream. 
We need it, moreover, for drainage. We have no system of drain- 
age, which is our misfortune ; but that subject is under consideration, 
and is a necessity which is forcing itself upon our attention very 
urgently. In short, gentlemen, we have got to have a system of 
drainage ; and, if we have it, for topographical reasons we must 
drain into the Shawshine : it is impossible to discharge the sewage 
anywhere else. If we pour it into the river below Frye Village, and 
the water is not diverted, it will go off without any trouble to any- 
body'. Therefore, it does seem, from priorit}', that we ought to have 
rights in that river supenor to these people who come here asking for 
that water which is absolutely essential to our prosperit}' and our 
health. 

Again, we claim that the Shawshine is of value to our schools. 
Phillips Academ3', Abbot Academ}^ the venerable Theological Semi- 
nary, have an interest in the Shawshine most assuredly'. Thousands 
of students for generations have resorted to it for recreation, and 
we hope they ma}' continue to do so for years to come. So we may 
well ask you, gentlemen, to pause and consider our claims to this 
stream before giving an}- of it to these petitioners. 



106 

I think I will not take up any more of your time in opening the 
matter. My brother Morse will close it, and will show you what may 
be deduced from the testimony which we shall offer here. 

Mr. Bailey. — Let me ask j^ou just one question. Is Frye Village 
on the river ? 

Mr. Poor. — It* is the last privilege on the river. It is a little 
settlement by itself. 

TESTIMONY OF CHARLES GREEN. 

Q, (By Mr. Poor.) — You are one of the selectmen and assess- 
ors of Andover ? A. — Yes, sir. 

Q. — For how many years have you been? A. — Seven years. 

Q. — Native of the town, and have lived there all your life ? -4. — 
Yes, sir. 

Q. — Familiar with the localities I have described, with the vil- 
lages, etc.? A, — Yes, sir. 

Q, — What proportion of the inhabitants of Andover, in your opin- 
ion, live in the Shawshine valley and on the slopes adjoining ? A, — 
I should say from two-thirds to three-fourths of the population of 
Andover reside on the slopes of the valley. 

Q. — Are you familiar with Ballardvale ? A. — I am. 

Q, — Do you live there ? ^. — I do. 

Q. — The population of Ballardvale is about how much ? A, — 
Very near seven hundred. 

Q. — What is the principal business there? A. — Capt. Bradlee's 
mills form the principal business. Within a year or two, one or two 
enterprises have been started there ; but his is the principal business 
of the village. 

Q. — Those other enterprises are small, are they not? A. — Yes, 
sir. 

Q. — Did I correctly state the value of Capt. Bradlee's property 
there, as assessed last year, at $117,000? A. — Yes, sir: I think 
that was the assessment made last year. 

Q. — And the houses of the operatives, $27,000: is that correct? 
A. — I think those are the figures that we made : yes, sir. 

Q. — How much real estate is there, in your judgnient, besides 
that of Capt. Bradlee and his operatives, in that village of Ballard- 
vale, that may be said to be part of that village? A, — As near as 
I can estimate, about $200,000. 

Q. — In all, including Capt. Bradlee's and the others that have 
been named? A. — Yes, sir. 

Q. — Now, you know about the valuation below there. Is the valu- 
ation of the Smith & Dove Company stated correctly at $164,700? 
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A. — What you stated this morning I think is correct, according to 
our books. 

Q. — The figures, then, that I have stated are generally correct? 
A. — Yes, sir. 

Q. — What, in your judgment, would be the consequences, in re- 
gard to Ballard vale, if Capt. Bradlee's mill were deprived of water? 
A. — It would be the ruin of Ballardvale, as far as any manufac- 
turing business is concerned there. 

Q, — What would be the consequences to the other villages if those 
mills were deprived of water? A. — I should suppose they would all 
be affected in the same manner. 

Q. — Would the business be driven away? A. — I should judge so. 

Q. — What would become of the property of the operatives who 
were compelled to leave ? Would it not be practically confiscated ? 
A. — It would be very much depreciated in value, certainly. 

Q. — And that would be true not only of the property of the oper- 
atives, but of all the other real estate in the vallej', would it not? 
A, — It would be true of all the property in the vicinity of the river. 

Q. — How would it affect the whole town, take it away from the 
river ? Would it depreciate the value of property outside of the val- 
ley? A, — I should judge it would, certainly. 

Q. — Would it not materially increase the rate of taxation ? A, — 
If the running expenses of the town were as much as the}'' are now, 
a great deal of the property would be depreciated, and of course the 
rate of taxation would be proportionately increased. 

Cross-Examination. 

Q. (By Mr. Hammond.) — What is your business? A. — I am a 
storekeeper in Ballardvale : that is m}'' business ; and I am also one 
of the selectmen and assessors of Andover. 

Q. — I suppose the substance of your views about it is, that, if that 
mill in Ballardvale should be shut up, it would be a pretty disastrous 
thing there, wouldn't it? A. — Yes, sir : it must be. 

Q. — Whether taking half a million gallons of water a day from 
the Shawshine would shut it up, you don't know, do j'ou? A. — 
!No, sir : I can't say as to that. 



TESTIMONY OF WILLIAM S. JENKINS. 

Q. (By Mr. Poor.) — You are one of the committee of the town 
of Andover to oppose the taking of the Shawshine River? A, — I 
am, sir. 

Q. — Are you a native and life-long resident of Andover? A, — 
I am. 
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Q. — Have j'ou been chairman of the Board of Selectmen and As- 
sessors for years? A, — I was for a few years ; but I am not at the 
present time. 

Q. — ^ What is the sentiment in Andover in relation to this Shaw- 
shine question? A. — Well, sir, the sentiment, as far as I know, 
would be all one wa}^ and that would be that it would be a very dis- 
astrous and bad thing for the town of Andover and all its interests. 

Q, — You know about the business that is carried on there. Are 
the mills the principal business of the town ? A. — The mills, taking 
it within thd limits of the town, including the four villages that have 
been spoken of, are, in my estimation, the leading business. The 
prosperity of the town depends, and has depended from its earliest 
da}', as I see it, upon the industries on the river. 

Q, — There are a good many smaller industries* — tradespeople 
and others : how would they be affected if the manufacturing busi- 
ness were driven away from Andover? A. — Very materially. 

Q. — They would be injured ? A. — They would be injured di- 
rectly and indirectly. 

Q. — And what would be the effect upon the value of property in 
the valley? A. — That, of course, would be in proportion, so far as 
the factories were stopped from want of motive-power, or from any 
other cause. 

Q. — Suppose they were entirely driven away, what would be the 
effect? A. — It would be a desolate valley largelj', so far as the 
cultivation of the soil is concerned. I would say here, without 
the question being asked me, so far as our little business of building 
is concerned, it would affect us nearly one-half the number of men 
employed in the town of Andover. 

Q, — That is, j'our firm of Abbott & Jenkins? A. — :Yes, sir, so 
far as building is concerned, — repairs of buildings, etc. These sev- 
eral corporations furnish that amount. 

Cross-Examination. 

Q. (By Mr. Hammond.) — Your business, sir, is what? A,— 
Building. 

Q. — And 3'ou think, if these mills should stop work, that those 
consequences would follow that you have described ? A, — I do, sir. 

Q, — And the sentiment of Andover against this thing arises from 
their belief that the mills would be stopped by the bill which Cam- 
bridge offers here, does it? A. — I don't get j'our question exactly. 

Q. — You believe, that, if Cambridge has a right to take not ex- 
ceeding 8,000,000 gallons of water a day from the Shawshine, the 
mills would be obliged to stop, do you? A. — No, sir: I don't 
believe that, because I don't know it. 
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A. — Well, have you any belief about it at all? A. — No, sir: 
oxAy so far as practically to be shown by experience. I do not claim 
to have any knowledge in that direction. 

Q. — What do you say now, standing there, as to the probability 
of the mills stopping if Cambridge has a right to take not exceeding 
8,000,000 gallons of water a day from the Shawshine River, and 
is obliged to let 10,000,000 gallons run down there? A. — I don't 
know any thing about it. I have no means of knowing. 

Q. — Do you remonstrate, then, against this matter without know- 
ing any thing about what its consequences would be, or having any 
belief about it? A, — I believe, if the mills should stop, the conse- 
quences would follow that I have stated ; but so far as taking a cer- 
tain quantity of water is concerned, to stop or not to stop, I have 
no knowledge of it. 

Q. — You would not be opposed to this if the result of this bill 
was not to stop the mills, would you ? A. — Yes, sir^ 

Q. — Why ? A. — Because I believe that if the water, or any 
portion of it, was taken from that stream, it would, in a dry season, 
make it still drier, and leave the bottom uncovered with water, which 
must be injurious, in my^ judgment. 

Q, — Do you know whether the priactical operation of this bill is 
to do that or not? A» — No, sir. 

Q. — Have yoM any belief about it? A, — Yes, sir: I have a 
belief. 

Q. — Well, what is it? A. — That, if you take any portion of the 
water, it would affect the stream so much in a dr}^ season as to work 
to the disadvantage of people living upon the river. 

Q. — But suppose the bill compels the city of Cambridge to allow 
more water to come down that stream every day than now comes 
down many da3's in the 3'ear : would that change your views about it ? 
A. — That is a supposition. 

Q. — Would it change 3'our views if that was true ? A, — Compel- 
ling water to run down hill is a very eas^' matter : you have onl}' to 
allow it to run. I don't know as there would be auj- compulsion 
about it if it was allowed to run. 

Q. — I ask 30U if it would change your views an3' if 3'ou knew that 
this bill compels the oMy of Cambridge to so regulate that water as 
not to let less go down there than 10,000,000 gallons a da3% whereas 
now there are man3' da3's when not so much goes down there ? Would 
it change 3'Our views any if that was the effect of the bill? A. — It 
would depend upon how certain 30U could make that. 

Q. — Suppose it could be made certain to 3'our mind: would it 
have an3' tendency to change your views? would it affect your 
position on this bill? A. — I don't know that it would ; that is, so 
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far as probability goes. You put in the probability and supposition, 
and not the fact. 

Q. — Do you know how low down the flow of the rn^er sometimes 
is in a dry time? A, — No, sir: I don't know that. I do know 
that it is very small. 

Q. — Are there not many people up in Andover in just your con- 
dition, — who are opposed to the bill, and do not know any thing 
about it? A, — Very likely. 

Q. (By Mr. Bailey.) — Are you familiar with the construction of 
those mills there? A. — No, sir : I won't say that I am familiar with 
the construction, not so much so as to place it on strong ground. 

Q. — You said just now that you knew that the river was some- 
times mighty low? A,^ — Yes, sir: very low. I guess I didn't say 
*' mighty." I think I said very low. 

Q. — At those times, have the mills shut down when the stream 
was so low? A. — Well, I think the mill-owners can tell you better 
than I can about that. 

Q. — Haven't j'ou lived there^ all your life, and don't 3''ou know? 
A. — I don't know. 

Q. — Don't you know whether the mills are closed there on account 
of the lowness of the stream or not ? A. — I know, by remarks that 
have been made, that certain portions of the mills have to be shut 
down when the water is low. 

Q. — Don't you know that they are run by steam when the water 
is low? A. — They have engines there, and have steam-power. 



TESTIMONY OF COL. GEORGE RIPLEY. 

Q. (By Mr. Poor.) — You are a resident of Andover? A. — 
Yes, sir. 

Q, — And one of the committee to oppose the taking of Shaw- 
shine River? A. — I am: 3'es, sir. 

Q. — What, in your opinion, would be the injurious effect of such 
taking upon Andover? A. — I think it would have a very serious 
effect upon the population and prosperity of the villages especially. 
I think it would have a very injurious effect upon the town as a 
whole every way. 

Q. — Diminution of values, etc.? A. — I should think that that 
would necessarily follow. 

Q. — Public health? A. — I should think the public health would 
be very likely to suffer. I should think that the uncovering of the 
flats b}' taking away the water would have a very serious effect upon 
the health of the community. 
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Q. — Are you one of the trustees of Abbot Academy? A. — 
Yes, sir. 

Q, — Would that institution be injured, in your opinion, by divert- 
ing the water of the Shawshine? A. — I think it would, if, as I 
suppose would be the case, the health of the community was affected 
very 8eriousl3\ 

Q, — Would not the attractiveness ofJ;he town be injured if the 

Shawshine were materially diminished or diverted ? A. — I think it 

would. 

Cross-Examination, 

Q. (By Mr. Hammond.) — What is your business? A, — I am 
president of a bank. 

Q. — Have 3'^ou ever been engaged in any engineering operations ? 
A, — Never, sir. 

Q. — Do you know what the flow of the Shawshine is now in a 
dry time? A. — ■*! do not, sir. 

Q. — Do 3'ou think it would hurt it anj^ to make it flow more in a 
dry day than it does now? -4. — rl don't think that would injure it 
any, if you make more flow down there in a j^ear than now flows. 

Q, — That does not answer xny question. Do you think it would 
hurt the town any to make it flow more in a dry day than it does 
now? A. — No, sir: I don't think that would be any injmy. I 
don't think it would hurt it on that day : on the contrary, it would 
improve it on that daj-. 

Q. — Then 3'our academy would be better off on those days, would 
it not? A, — No, sir: I don't think it would. I don't think it 
would have any effect on that institution : it might on the manufac- 
turing. 

Q. — Do you know how much water in a time of freshet frequently 
goes down that stream, — to what limit it goes? A, — No, sir: if 
you mean how many gallons, I am utterly ignorant. 

Q. — I suppose the substance of what you mean to say is (not to 
carry this out any further) , that, if the Legislature should grant to 
an3'body the right to diminish the flow of that stream in such a way 
as to leave the flats bare and to stop the mills, it would be disastrous 
upon the town? That is what you mean, isn't it? A, — Yes, sir. 

TESTIMONY OF JOHN L. SMITH. 

Q. (By Mr. Poor.) — You are a resident of Andover? A. — 
Xes, sir. 

Q, — Trader there? A, — Yes, sir. 

Q. — One of the. committee to oppose the taking of Shawshine 
River? A, — I am. 
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Q. — What is the sentiment of Andover as to that taking? 

Mr. Hammond. You need not ask that question. I will assume 
that every man is opposed to it. 

Mr. Poor. That is true, — every man, woman,, and child. 

Mr. Hammond. They don't know any thing about it : that is the 
trouble. 

Q. — What would be the effect upon the town of Andover if the 
waters of the Shawshine were diverted or materiallj^ diminished? 
A. — Well, if it caused any stoppage of the mills, — that is the 
foundation of all our industries there, — it would materially affect 
the town. 

Q. — Would it injure any business outside of the mills? A,—Jt 
certainly would. 

Q. — Your own business, for instance, as storekeeper, trader,— 
how would it affect that? A, — If those mills were closed, it would 
ruin Half of our trade, or more than half. 

Q. — Is not the same true of numerous other traders, shoemakers, 
blacksmiths, and no end of minor interests? A. — I should think it 
would affect all the industries in the town about the same. 

Cross-Examination. 

Q. (By Mr. Hammond.) — Your business is trader? A, — Yes, 
sir. 

Q, — Retail trader? A. — Yes, sir. 

Q. — In what? A, — General country store. 

Q. — If the people left the town, you would not have so much 
trade as you would have if they remained there, would you ? A,— 
Certainly not. 

. Q. — Have j'ou examined this bill that is asked for by Cambridge ? 
A. — I have seen it. 

Q. — Do you know what its effect would be upon the water? A. — 
Not exactly, sir : I have an idea what it might be. 

Q. — What is your idea? A. — My idea is, that, if Cambridge 
gets part of the water, next 3'ear she will want it all. 

Q. — I don't want 3'our idea as to what may happen next year; 
but I want 3'our idea as to what this bill will do. A. — I cannot 
tell you. 

Q. — Are you on this committee of the town to oppose this bill? 
A, — Yes, sir. 

Q. — But 3'ou don't know what the effect would be? A, — Well, 
I cannot tell, sir: that would have to be demonstrated. 

Q. — You never have had it demonstrated ? A. — No, sir. 

Q. — What is 3'our belief about it? A, — I believe, that, if more 
water can run in a dry time than runs now, it would be beneficial. 
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Q. — Will it hurt you in any other time except a dry time? A, — 
I should presume that they would want more thaa 10,000,000 gal- 
lons to run there in a drj"^ time. 

Q. — Of course you have not examined that as an engineer, have 
you ? A, — No, sir ; but I have an idea like this : that, if the manu- 
facturers have to put in steam-power now to supplement the water- 
power, when 3'ou reduce that at all, it is an injury to those corpora- 
tions to that extent. 

Q. — I suppose you have lived on the banks of the stream for a 
number of years, or near there, so that j^ou have observed it fre- 
quently ? A. — I have lived there for the greater part of the time 
for thirty-eight 3'ears. 

Q. — I suppose that stream is like anj- other stream: it has its 
freshets and its dry times ? A. — Yes, sir, certainly. 

Q. — As you are here to oppose this bill, I should like to ask you 
what your belief is as to the effect of the bill, — not some other bill, 
but as to the effect of the bill which Cambridge proposes here upon 
that stream? A. — l cannot tell about that bill. 

Q. — Haven't you anj' belief about it? A. — I have a belief like 
this : that, if the Legislature of Massachusetts would give us an equal 
supplj' of water the whole 3'ear round, and give us all we wanted, it 
would be a very good thing. 

Q. — Do you know whether this bill will do that or not? A. — I 
have no idea that you can manufacture water. 

Q, — Did it ever strike you that there was any such thing as equal- 
izing the water of a stream? A. — Yes, sir. 

Q. — Don't you know that frequently, in other portions of the State, 
dams are constructed for the express purpose of keeping the water 
back in times of freshet, in order that it may go down in dry times ? 
A, — Well, sir, if the city of Cambridge would build a reservoir that 
should be under the control of the manufacturers of Andover, I think 
it would be an excellent thing. 

Q. — You do not answer my question. Don't you know that, on 
many streams, they do store water for the sake of using it in dry 
tinies? A. — Yes, sir, I am aware of that fact. 

Q. — Do you think that the people of Andover who are opposed 
to this bill know just as much about it as you do? A. — I hope they 
know more about it. 

Q. — Do you think they do? A, — I presume they all have an 
opinion. 

Q. — Is not this the fact : that the view has been spread around in 
that town, that, if Cambridge is granted a right to take what she asks 
to have by this bill, it will ruin the place by stopping the mills, and 
all that sort of thing ? A. — I think the people of Andover feel thus : 
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that, if any of the water is granted to Cambridge, there is no guar- 
anty that some other town, or Cambridge itself, will not come along 
in a year or two, and want the rest of the water to sell to Boston, 
instead of using it. I do not think that Cambridge or any other city 
will spend money to get an}' more water than they want to use if they 
can dispose of it to advantage. 

Q. — You think that the opposition of Andover to this petition is 
partly on the theory that Cambridge wants to sell this water to Boston? 
-4. — I can't tell you what the idea of the people of Andover is as to 
this case. I don't know what Cambridge may do. 

Q. — To your knowledge, has there been any information given to 
the people of Andover about what Cambridge wants definitely? A, 
— Well, I presume some know. They have read the reports of the 
testimon}'^ and the bill that is proposed. 

Q. — You have heard these two gentlemen, Mr. Jenkins and Col. 
Eipley, testify here. Do you think they are fair specimens of the 
knowledge on the part of Andover citizens as to this bill? A.— I 
cannot tell, sir. 

Q. (By Mr. Bailey.) — Supposing, sir, that the Shawshine was 
reduced to such a stream as 10,000,000 gallons would make the year 
round, would it be any worse, in your judgment, for the interests 
of the town, if they took the whole? A. — I should say it would 
be very injurious. I don't know what the result would be ; but I 
should say that it would impair the manufacturing industries. The 
only thing that would induce any manufacturer to remain there would 
be securing the water-privilege. 

Q. — In your judgment would it not be just about as bad to reduce 
the stream to a mere thread, such as 10,000,000 gallons a day would 
make, as to take the whole thing? A, — It would not be as bad, but 
it would be bad. It would ruin the industries of the town. 

Q. (By Mr. Morse.) — I suppose that what you and the other gen- 
tlemen from Andover mean is, that you have not gone into an exact 
calculation, so that you are able to say precisely how much water is 
going to be left in the stream if that quantity is taken ; but yoM oppose 
any taking because you believe that is the entering wedge to take it 
all? A. — That is my opinion, and I believe that is the general 
opinion of people in the town. 

TESTIMONY OF JOSEPH A. SMART. 

Q. (By Mr. Poor.) — You are secretary of the Merrimack Insurance 
Company at Andover? A, — Yes, sir. 

Q. — You live in the valley of the Shawshine? A. — Yes, sir. 
Q. — And have always lived there ? A, — Yes, sir. 
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Q. — What, in your judgment, would be the effect of diverting the 
water of the Shawshine upon the health of the people in that locality, 
judging from your experience? A, — Well, if they take all of it, or 
most of it, so as to leave the mud bare in the summer months, I think 
it would be bad for the health of the people. 

Q — Have you known the water to be drawn down somewhat low 
in summer, so as to leave the mud bare? A. — Yes, sir. 

Q. — Have you known of any increase of sickness on such occa- 
sions ? A. — I have heard it reported that the people thought there 
was more sickness ; and in passing through the village, as I have had 
occasion to do several times, I have noticed a very offensive odor. 

Q. — Proceeding from the river, in your judgment, or the river- 
bed ? A. — Yes, sir, undoubtedly. 

Q. — You are acquainted with most of the people in Abbott Village 
and thereabouts ? A» — Yes, sir. 

Q. — Do you know any families or operatives who own their homes 
there ? A. — Yes, sir. 

Mr. Hammond. I don't think it is necessary to spend any time 
upon that: to show that some of the operatives own their homes 
.there, and that if they have to leave them, it would be a damage to 
them. 

Mr. Poor. You concede that they would lose their homes, do 
you? 

Mr. Hammond. No : I concede, that, if the mills stopped, they 
would have to leave their homes, and it would be a damage to them. 
There is no use in spending any time upon that. 

Gross-Examination . 

Q. (By Mr. Hammond.) — You have seen a time there when there 
were flats there that smelt badly ? A. — Yes, sir. 

Q. — Where were the flats? A. — In the mill-pond, and below 
the pond. 

Q. — At what village? A. — Abbott Village: that is where I 
live. 

Q. — That is the second one ; that is next to Ballardvale ? A. — 
Yes, sir. 

Q. — About how far from it ? A. — I believe it is called two miles 
and a quarter. 

Q. — There is a dam there? A. — At Abbott Village, yes, sir. 

Q. — And these flats were below the dam ? A, — No, sir. 

Q. — Above the dam? A. — Above the dam. The principal flats 
were above the dam. 

Q. — Have you noticed that frequently ? A. — When the pond has 
been drawn off. It has not been drawn off more than perhaps half 
a dozen times within my remembrance, for repairs of the dam. 
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Q. — Then the flats you speak of are flats that are usually covered 
with water when the water flows over the dam ? A. — Yes, sir. 

Q. — But when they dry ofl", and all the water from the mill-pond 
goes by that dam, then those flats smell badly? . A, — Yes, sir. 

Q. — What do they draw it ofl" for ? A. — For repairs of the dam, 
usuall3\ 

Q, — Whenever they want to repair the dam, and expose the flats, 
then they smell bad? A. — Yes, sir: whenever the flats are ex- 
posed, then they smell badly. 

Q. — And you think you have known cases of disease to arise 
every time they have been wicked enough to do that? A. — When 
they had to make quite extensive repairs on the dam, and the flats 
were bare quite a while, it was said that during that period sickness 
increased considerably. 

Q. — When was that? A. — I think it was a year or two ago. 

Q. — Does Andover put any sewage into that stream ? A. — None 
that I know of, except what runs in from the brooks that run into the 
stream. They have no sewerage sj'stem. 

Q. — Brooks above or below Abbott Village ? A, — Both, sir. 

Mr. MoBSE. Mr. Poor stated in his opening that there was no 
general sj^stem of sewerage. If individuals should drain their 
sewage in there, it would be a different thing. 

Q. — There are streams that run into the Shawshine above this 
dam and these flats? A, — Yes, sir. 

Q. — And those streams carry sewage into the Shawshine? A.— 
Yes, sir. 

Q. — To what extent? A. — I don't know how much. 

Q, — And that is done by the citizens of Andover, is it? A. — It 
must be so, of course. 

Q. — And they are the folks who are opposed to having any of 
that water taken, because it will make the flats smell bad, are they? 
A. — They^ are the people. 

TESTIMONY OF JAMES HOWARTH. 

Q. (By Mr. Poor.) — You are a physician in Andover? A.— 
Yes, sir. 

Q. — Been in practice there thirty j-ears or more? -4.-^ Some 
thirty years. 

Q. — Live near the Shawshine ? A. — Within a few rods. 

Q. — Will you state what your observation of the Shawshine has 
been at stages of low water, and what would be the probable effect 
if there should be permanent low water there? A. — I may premise 
what I have to say by saying that Andover has been our family home 
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the greater part of the time since 1819^ and that I have practised 
medicine there as a visiting physician for something over thirt}'^ years. 
Our family were once engaged in the manufacturing business, near 
our present residence ; and our residence is on the eastern bank of 
the Shawshine, — well, at a guess, from eight to ten rods from the 
edge of the river, and probably twenty-five, thirty, or forty feet 
higher than the surface of the river. During the earlier period, — 
say from 1820 to 1845 or 1850, — in the drj- season of the 3'ear, the 
water was usually very shallow, so that the mills did not have a full 
supply of water, and at that time, not using steam, they had to run 
part of the time ; and during the dry time the odor from the Shaw- 
shine was verj- marked and nauseating. I remember at the mill that 
our family used to operate (being the onlj^ stone mill on the stream, 
it was called " the stone mill"), that, on going down into the finish- 
ing-room, in the basement, the fishy and lamper-eel odor of that 
water was so strong as to make many people sick at the stomach, — 
nauseate them ; and, among others, my^self. About the period that 
I have named, the health of the Shawshine valley was very markedly 
below what it is at the present time. Since the present companies 
have arranged to have a reserve supply of water, the public health 
has been better, and the average flow of water has been more in the 
dry season ; but still there have been seasons when there has been 
a lack of a suflScient quantity of water to prevent the bad odor that 
I have referred to. A good deal of the water of the river is top- 
drainings, — drainings from the swamps ; and when that water is 
low it is ver}'^ highly colored and highly charged with organic mat- 
ter ; and, from my personal knowledge of it, I should dislike very 
much to use it for drinking. When there has been a rainy season 
and a free flow of water, the color has of course been better, and 
there has been less organic matter in the water ; and, the shallow 
parts of the bank having been covered with water at those seasons, 
the odor of the water has been very much better. I can remember, 
in my own family, when the people in the house objected, in a dry 
time, to using the Shawshine for washing, on account of the strong 
odor that it had. Up to about 1850, — I don't remember exactly 
the date, but up to the time that the manufacturing companies made 
a storage basin for their water (Foster's Pond, or whatever it was), 
— up to that time, the health of the Shawshine valley had been very 
seriously affected bj' the river, by shallows, and by the exhalations 
from the Shawshine River. During that time malarious forms of 
fever in that district of country were prevalent. Some seasons, whole 
families of children were swept off by diseases which, as a physician, 
[ and others connected with influences from the river. Since the 
'eserve of water has been in existence, the average flow in the Shaw- 
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shine has been very much, increased and better ; but every year it 
fails in a dry time more or less. I remember, last summer and the 
summer before', there were times when the odor of the water was 
perceptible. Cholera infantum, diarrhoea, dysenter}^ typhoidal forms 
of fever, where there was evidently a connection with the state of 
the blood, blood-poisoning, were much more prevalent than they are 
now. I should say that the public health of the Shawshine valley is 
at least fifty per cent, better now than it was at the period I have 
referred to, when there was a lack of water. 

Q. — How is it now, when the water is low, as it sometimes is? 
A, — Well, it has a bad effect ; but there is a better average supply 
of water in a dry season now than there used to be, and consequently 
an improved state of health. As drinking-water it would be quite 
an addition ; but I do not think it would be an improvement on any 
water I ever saw in the State. 

Q. — If the waters of the Shawshine are diverted, and this mud 
exposed, and a mere ditch left there, what would be the effect upon 
the health of Andover or of the valley? A. — If there were less 
water flowing, and more exposure of flats, the public health would 
decline to the extent I have named. In fact, if we had to return to 
the state of things that once existed there, I should want to sell out : 
I should not want to live in my p/esent dwelling. I should consider 
it objectionable to live so near the Shawshine River as I do. 

Cross- Eouamination. 

Q, (By Mr. Hammond.) — Are you a practising physician? A. — 
I am retired now. I do office business. My health broke down some 
years ago, and, having cardiac difficulties, I have avoided general 
practice ; but I do an office business, and treat disease now. 

Q. — I understand you to say, that from your recollection, up to 
1845 or 1846, the health of the valley was not good? A. — Not 
good, — no : during the season of the year when there was a lack 
of water in the Shawshine. 

Q. — You lived there upon the bank of the river how many years 
while the health of the valley was as bad as that ? A. — It has beeu 
our family residence since 1819. 

Q. — From 1819 to 1845 it was a sickly place? A. — Well, as a 
physician, I cannot testify during the whole of that time ; but I know, 
since there was more water there, the public health has improved. 
There has been less sickness, less fatal cases, than there were before. 

Q. — Then there was what you call an equalization of the flow of 
water, and the sewage has been carried off ? 

Mr. Poor. If you will pardon me, I will state, as I do not think 
there is anybody here who can do it as accurately as I can, that Fos- 
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ter's Basin, which has been referred to, is a basin of sixty or seventy 
acres about a mile east of Ballard vale, which was made in 1847 or 
1848. It is a very shallow basin, where water is caught and stored in 
the spring, and kept closed up ui^il July or August, when it is par- 
ticularly needed for the stream ; and then it is all run out in the course 
of five or six weeks, and the basin is good for nothing afterwards. 

Q. — If I understand you, in 1845 or 1846, or thereabouts, meas- 
ures were taken by which Foster's Pond — a shallow basin, as described 
by Mr. Poor — was let out, and the water allowed to flow down into 
the Shawshine in a dry time? A. — Yes, sir. 

Q. — That made all this improvement that you speak of? A. — 
Yes, sir. 

Q. — Did it ever occur to you, that, if some other ponds should be 
served in the same wa}', it would make a great improvement? A. — 
An increased flow of water would improve it right away. 

Q. — That is what you want, — more flow of water in a dry time? 
A. — Exactly. I admit it right off. 



TESTIMONY OF JOHN C. PENNINGTON. 

Q. (By Mr Poor.) — You are a practising physician in Andover? 
A. — Yes, sir. 

Q. — Have you paid an}' attention to the subject of drainage there ? 
A. — I have not made any close investigation of it : I have noticed 
it since I have been there. 

Q. — Is it true that the natural drainage of the town is into the 
Shawshine? A. — It is. That is the only source of drainage. 

Q. — Are there numerous brooks that pour into the Shawshine, 
bringing more or less drainage from the villages? A, — There are. 

Q. — What, in j'our judgment, would be the effect upon the public 
health of Andover if the water in the Shawshine was ipaterially di- 
minished? A, — I think, if the total amount of water that passes 
through the valley of the Shawshine in the course of the 3'ear were 
diminished, it would be likely to have an injurious effect upon the 
health of the community. The stream is a slow one, almost stagnant 
a large portion of the year ; and if Cambridge takes this water-supply, 
and allows say 10,000,000 gallons to remain, it must take that supply 
largely out of the water which comes in the spring. Unless we 
increase the rapidity of the stream, and carry off the accumulations 
of refuse, large quantities would remain there, and lie exposed in the 
summer, drying on the flats ; and there would be likely to be unhealthy 
emanations from the water, even if the flats were not dried in the sun. 
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Cross-Examination, 

Q. (By Mr. Hammond.) — Do I understand you to say that you 
are a practising physician ? A, — I am a practising physician. 
Q, — In Andover? A, — In Andover. 

Q. — And have been for how long? A. — Two and a half years. 
Q. — Did you practise anywhere else before you settled there ? A. 

— I have been in practice seven years. 

Q. — Are you on the Board of Health there? A, — I am not. 
Q. — Have you devoted any special attention to this subject? A. 

— I do not know exactly what you mean by " special attention " to 
it. I have not had any occasion to make a special study of it by any 
means. 

Q. — I don't mean that ; but have you had occasion, in any public 
capacity, to consider the effect of the Shawshine as it is at present 
upon the inhabitants in that vicinity? A. — No, I cannot say that I 
have. 

Q. — Can you state what investigation you have made into this 
question ? A. — I have lived for two j^ears and a half where I could 
see the river. I have lived in the town long enough to have observed 
the general effect of drainage in the town and the facilities for drain- 
age there, and I can reason from analogy and from the effect of simi- 
lar procedures elsewhere. 

Q. — What do you mean by " similar procedures " ? A. — From 
the effect of taking away the use of water-courses for drainage pur- 
poses ; from the effect of allowing fresh-water ponds to dry and become 
low at different seasons of the year ; and from information on the 
subject, which everj^ medical man has, which are well-known facts. 

Q. — That is to say, you have lived upon the bank of the Shaw- 
shine, and, as a physician, have more or less studied into the question 
of the effects of the drying of flats ? A. — Yes ; but I claim no special 
knowledge in regard to it. 

Q, — Can you give me any definite infonuation as to the amount of 
drainage and sewage matter which now goes into the Shawshine from 
the citizens of Andover? A. •«— No,sir, I cannot: a great deal less 
than there ought to be, for there ought to be an eflScient system of 
drainage in the town, which there is not yet, but which I think there 
must be if the town continues to grow. 

Q. — What would be your idea as to the disposition of its sewage ? 
Where would j^ou put it? A, — Well, I think, if the town continues 
to grow, that the drainage must be put into the Shawshine, as that is 
the only means of removing our drainage in the future. 

Q. — Notwithstanding the fact that the flats may be dry in the 
Bummer? A. — I have understood that you do not contemplate leav- 
ing the flats dry. 
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Q. — You don't answer my question. The question is not what I 
contemplate, but what happens on the river in summer. A, — The 
flats do not lie dry every summer. 

Q. — Don't they frequently become dry? A. — Not to any great 
extent, I think. 

Q. — Suppose that this bill provides for keeping the flats covered 
at seasons of the j'ear when they would be otherwise dry, would there 
be any objection to that? A. — On that point there would be no 
objection. There would be objection on another point, 1 think. 

Q. — What is it? A. — That is, the total amount of the water 
flowing through that stream in a year would be diminished ; and there- 
by these matters that would have been carried out by the force of the 
current would be allowed to accumulate. 

Q. — That is exactly what I was asking 3'ou about. Have you 
investigated that subject ? A, — I consider that self-evident. I don't 
think it requires any evidence to prove that, where there is a freshet, 
the refuse matter will be carried away by it. 

Q. — Have you investigated this matter to such an extent that you 
can give an opinion as to whether the Shawshine River, assuming 
that it sometimes runs as low as 8,000,000 gallons a day, and some- 
times as high as 200,000,000 gallons a day, can be deprived of any 
of that water without injury to the inhabitants of Andover ? A. — 
You wish to ask if I can aflBrm that no water can be taken off under 
those circumstances without injury? 

Q. — Yes. A. — I cannot make that affirmation. 

TESTIMONY OF PROFESSOR J. W. CHURCHILL. 

Q. (By Mr. Poor.) — You are a resident of Andover, professor? 
A. — Yes, sir. 

Q. — -"What, in your view, would be the injury to Andover if the 
waters of the Shawshine were diverted ? A. — My general opinion 
would be that the manufacturing interests would suffer. I can't see 
how the public health could avoid being impaired ; and the future 
public improvements of the town, so far as a general public system 
of sewerage is concerned, would be very seriously impaired, because 
the river is the natural scavenger. That, of course, is something 
problematical, but by no means unlikely. 

Q. — That would affect the whole of the thickly settled portion of 
the town, would it not? A. — Yes, sir. 

Q. — And the schools? A. — The schools. It would affect what 
we term " the hill," as well as the lower portions of the town, where 
the manufacturing interests are concentrated. 
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Cross-Examination. 

Q. (By Mr. Hammond.) — Professor Churchill, you are connected 
with what institution ? A, — The Theological Seminary. 

Q. — As elocutionist? A, — Yes, sir; and I discharge the other 
collateral duties devolving upon any one who occupies a chair in the 
seminary. 

Q. — You are on that branch of learning, I suppose? A. — Yes, 
sir. 

Q. — You have given special attention to that, and that is in sub- 
stance your duty there? A, — Yes, sir. 

Q. — How long have you resided in Andover? A. — My residence 
there has been about twelve years. I have been in the place much 
longer as a student. 

Q, — I suppose 5'ou have no more knowledge on this matter than 
could be obtained by any intelligent citizen residing there, have you ? 
A. — Probably not. 

Q. (By Mr. Smith.) — What, in your opinion, is the prevalent 
feeling among the intelligent portion of the citizens of Andover in 
regard to taking any portion of that river? A, — The opinion is 
decidedly opposed to it. I don't know an exception. 

Q, — There is a feeling that it would be an injury to the town ? A, 
— A great injury. 

Q, — In all its interests ? A. — Yes, sir. 

Q, (By Mr. Hammond.) — Will you give the ground on which that 
feeling is based? A, — Those which I just stated to Mr. Poor : in the 
first place, the injury to the manufacturing interests ; in the second 
place, the injury to the public health ; in the third place, the injury 
to the not-at-all unlikely public improvements in the way of sewer- 
age. The river, as I say, is the natural scavenger of the town. 

Q, — Those are the grounds, are thej'? A. — Yes, sir, chiefly, as 
I understand them. 

Q, — Do you know how many of them are applicable to this bill 
which Cambridge proposes? A. — No, sir. The specific nature of 
the bill I do not know. 

Q, — Nor do you know what its effect would be? A. — No, sir. 

Q. — So far as you know, the intelligent people of Andover do not 
know any more about it than you do? A. — I would not affirm that. 
I presume there are a great many who know more about it than I do. 

TESTIMONY OF PROFESSOR EDWARDS PARK. 

Q. (By Mr. Poor.) — Will you state to the Committee what, in 
your judgment, would be the injury to Andover and to the schools of 
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Andover if the Shawshine was diverted or materially diminished in 
its flow? A. — I think the injury to the Andover schools would be 
very great. I am connected with the Abbot Academy, a school for 
* young ladies, and I have been also for forty-five years connected with 
the Theological Seminary; and I think the Shawshine is a great 
attraction to Andover. It attracts students to Andover. It is a 
beautiful river; there are very many beautiful prospects connected 
with it ; and it is a favorite resort of the four hundred students who 
are very often connected with the institutions. Thej^ need the relaxa- 
tion connected with walking, bathing, and boating. They suffer from 
want of relaxation, and I think it would be an injury to the health of 
the students of the institutions. I think the Andover schools — 
Phillips Academy, the Theological Seminary, and the Abbot Academy 

— have been essentially aided by the families that have been drawn 
to Andover by the Shawshine River. I think the influence of the 
Shawshine River can be well illustrated by the very fact of the origin 
of the academy. Judge Phillips had a powder-mill and a paper-mill 
upon the Shawshine River. These two mills attracted the Phillips 
family to Andover, and attracted other families connected with them. 
It led to the foundation of the Phillips Academy, which celebrated 
its centennial three years ago. It led to the foundation of the Theo- 
logical Seminary, which has been in existence seventy-three years. 
It led to the foundation of the Abbot Academy, which celebrated its 
semi-centennial two years ago. I think that it ought to be considered 
that ancient institutions, a hundred 3'ears old, seventy-five years old, 
fifty years old, are too precious to be interfered with by the wants of 
manufacturers in the vicinity ; and it seems to me, if the Shawshine 
River is now diverted froni its course, no one knows what the result 
would be. I think it would be like letting out water : nobody knows 
what comes after it has once started. M3' opinion is, that a diversion 
of the water of the Shawshine would diminish the attractiveness of 
Andover, and would thus injure the schools, which are too precious to 
be injured by any such project ; and it would be injurious to the health 
of the students. I was a member of the Theological Seminary three 
years, and I know that all the students found a walk along the banks 
or a bath in the river very conducive to their health. I believe there 
is considerable boating on the river. Any thing that diminishes the 
flow of the water will injure all these interests. 

Q, — Is it not a fact that most of our public institutions in Andovei: 
may be traced in their origin directly to the Shawshine through the 
manufacturers ? A, — Yes, sir. 

Q. — That is, they were founded by gifts from manufacturers? A. 

— Certainly. 

Q. — That is true of the Free Church, is it not, in a large measure? 
A. — Yes, sir. 
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Q. — And of the Episcopal Charch ? A. — Yea, sir. 
Q. — And of the Memorial Hall? A. — Yes, sir. 
Q. — And of 3^our rfoble library building on the hill? A, — Yes, 
sir. 

Q. — Which, I think, was given by Smith & Dove, 'was it not? A, 

— Yes, sir. 

Q. — At an expense of sixty thousand dollars ? A, — Seventy 
thousand dollars. Ten thousand dollars has been added since by 
Mr. Dove. 

Q. — And the Punchard School: seventy-five thousand dollars 
were given by one of the proprietors of the Marland Mills toward 
it ? A, — Yes, sir ; and the chapel, which is a very elegant chapel, 
could not have been what it is now, had it not been for that firm 
of Smith & Dove. They gave the memorial windows and the organ. 
And I would say that the indigent students have been relieved 
times without number by the families connected with those establish- 
ments. There are very many indigent students connected with those 
schools, who come from the far West and from the South ; and with- 
out the families who are attracted to Andover bj' these manufacturing 
establishments these students would suffer very much. The charities 
given by these families have been secret : they cannot be exposed. 
I could easil}', I suppose, if I devoted mj^ attention to it, call up over 
a hundred thousand dollars given to our institution by families con- 
nected with those factories ; but the amount of money given to private 
individuals, suffering students, cannot be computed. And any thing 
which would induce those families to leave the place would be, I would 
not exactl}' say fatal to the institutions, but I think it would be fatal 
to their prominence. It would be impossible for them to maintain 
the position which they now do. 

Cross- Examination. 

Q. (By Mr. Hammond.) — Your position on this bill, as I under- 
stand it, is, that it would have a disastrous effect upon the interests 
of Andover, by reason of diminishing the waters of the Shawshine, 

— is that so? A, — During the whole year, yes, sir. I think that 
the institutions, I think that the agreeableness of the river, the at- 
tractiveness of the river, are verj' much promoted by what nature has 
done for it. I don't think that any regular mechanical flow of a 
certain number of gallons a da}'^ would conduce to the beauty or to 
the attractiveness of the river. 

Q, — Have 3'ou made any such investigation as to speak with any 
more authority upon that matter than any other gentleman of intelli- 
gence ? A, — No, sir : I would not say that I had made any par- 
ticular investigations. 
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Q, — Did 3'ou live on the banks of the Shawshine before 1845? 
A. — I began to live on Seminary Hill in the year 1828, and con- 
tinued there until. '31, then went there again in '36, and have lived 
there since. 

Q. — That institution got along pretty well, while you were con- 
nected with it, during those serious times described by the doctor 
who was here, didn't it? A» — Well, sir, I must rely very consider- 
ably upon the testimony of Dr. Kimball, who is now deceased, and 
whose judgment was very excellent. He considered that when the 
water was low in the Shawshine the health of the students at the 
seminaries was affected. 

Q. — Did not Dr. Kimball die recently? A. — Yes, sir. 

Mr. Morse. His testimony is in the printed report. 

Mr. Hammond. I am perfectly willing that Dr. Kimball's testi- 
mony should go ip. 

Witness. I have not read his testimony : only I know his opinion 
from what I have heard him say. 

Q. — Have you examined the proposition made here by Cambridge 
sufficiently, so that j^ou are at all sure that you can see what its 
effect would be upon the Shawshine River? A. — Well, I wouldn't 
say that I am absolutely certain. It is nothing that can be demon- 
strated ; but we must act upon probabilities. I think that the proba- 
bilities are that the health and beauty of the town would be injured. 

Q. — You proceed upon the assumption, do you not, that the 
water would be substantially taken by the city ? A. — Well, sir, I 
am sorry to say I do think that would be ultimately the result. I 
think this is the letting out ; it is the first beginning of the flow. 

Q. — Then, in judging of this proceeding, and giving this gloomy 
statement of the result, you are influenced by what you think may be 
done hereafter by the Legislature? A. — Not altogether, but par- 
tially, perhaps. 

Q. (By Mr. Smtth.) — Professor, I would like to ask you one 
question upon this very subject, as you may not have given your 
attention to the amount of water that it is proposed to allow to flow, 
— 10,000,000 gallons daily. It has been testified before this Com- 
mittee that this 10,000,000 gallons daily is equivalent to the flow 
over a dam five feet long and a foot deep, so that it would be equiva- 
lent to a river ten feet wide and half a foot in depth. What sort of 
a river would the Shawshine be during the whole season, half a foot 
deep and ten feet wide? A. — I think it would be just about this : 
between the health-giving infiuences of walking along a river made 
by nature, and walking along a small canal, I think the difference is 
just as great as can well be conceived. It is something in the poetry 
of the thing, in the taste of the thing. Although we cannot measure 
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taste by the gallon, yet I think we can easily see that the attractive- 
ness of such a mechanical canal would be far less than the beauties 
of a river flowing at its own sweet will. 

Q, (By Mr. Hammond.) — One other question I want to ask you, 
professor: Do students bathe there now? A, — Yes, sir, certainly. 
I am sorry to say I do not know how frequentl3' the theological stu- 
dents bathe there : but I know the Phillips Academy students, who 
number about two hundred, bathe in it, and I have no doubt that the 
theological students do also. 

WILLIAM S. JENKINS. Recalled, 

Q. (By Mr. Poor.) — Are j^ou a member of the town committee 
on water-supply and drainage? A. — Yes, sir. 

Q. — And are j^ou taking measures looking to a water-supply ? 
A, — Yes, sir, that was the vote of the town at the last annual meet- 
ing. Previous to that, two 3'ears ago, the committee of which I am 
a member looked for water for fire purposes. We found ourselves 
minus water in case of fire. We have a steamer, and some small 
reservoirs, which are only available in the thickly settled part of the 
town. A committee, as I have said, was raised for the purpose of 
ascertaining whether a suppl3'^ of water could not be obtained in some 
other way. The town voted at its last annual meeting, in March, the 
sum of five hundred dollars, I think it was, for the purpose of mak- 
ing surveys, to see in what way we can provide ourselves with water 
for fire purposes, and also including the matter of a system of drain- 
age. I would state here, as far as the main street of Andover is 
concerned, which is the most thickly populated part of the town for a 
mile or more, that it is largely destitute of drainage, except in the 
gutters in the street, which we find becoming offensive, and very dif- 
ficult to manage, except we get a system of sewerage, which we must 
make in the near future, and deliver it into the river at some point 
probably below the manufacturing establishments. 

Q. — That would be below the settled portion of the town ? A, — 
Below the settled portion of the town, as well as the manufacturing 
establishments. 

Q. — And where there is a considerable amount of water, if there 
is any anywhere ? A. — Where there is always, and especially in 
the spring of the year, considerable water. The Merrimack sets back, 
and forms quite a stream at all times. 

Q, — Let me ask you about the water-supply, if the Shawshine is 
not the most available source for Andover ? A. — So far as I can 
see, without any surveys, taking into account the distance, I should 
say that the Shawshine River was the nearest point and the sorest 
point of supply. 
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Q. — And if these petitioners are correct, it is good enough for us, 
isn't it? A, — Yes, sir. 

Q. (By Mr. Chamberlain.) — I understand you to say that the 
gutters on the street are foul. What fouls them, on an elevation like 
that of Andover? A, — The drainage' from sinks, and the overflow 
from cesspools, soil-pipes, etc. 

Q. — Soil-pipes where ? A. — Soil-pipes that would come from the 
use of bath-rooms. 

Q. — You think the gutters in Andover are foul from that source ? 
A. — No, sir : I do not say that. I say that is the only source at 
present that we have, and we are considering the question of sewer- 
age. The town is becoming populous. 

Q. — I understood you to say, sir, that those gutters were foul now 
from surface drainage ? A. — I say it is the only source by which we 
can drain at all, on account of the location of the street, and the 
buildings upon the street. The main street runs up and down the 
hill. 

Q. — Allow me to. ask you, are the gutters now foul by that drain- 
age? A. — As a general thing, no, sir. The town desires to guard 
against their being foul by taking measures to secure surveys, and 
adopting a system of sewerage. 

Q. (By Mr. Smith.) — I would like to ask you one question in 
regard to this matter of the town taking action about securing water. 
Was this action previous to the application of the city of Cambridge ? 
A. — I have stated here — perhaps you may not have noticed — that a 
committee was appointed, of which I wai^ a member, more than two 
years ago, it may be three years ago, for that purpose. That com- 
mittee is still in existence and pursuing the same course, only more 
so. 

Q. (By Mr. Hammond.) — You had a committee appointed about 
three years ago? A. — Yes, sir. 

Q, — Under what vote ? A. — Under a vote of the town. 

Q. — How did it read? A. — I can't tell you, sir, just how it 
reads. 

Q. — Well, substantially ? A, — Substantiall}', it was for a supply 
of water for fire purposes. 

Q. — Has there been any other vote since ? A. — Yes, sir. 

Q. — What was that substantially ? A. — That we engage sur- 
veyors to make surveys for the purpose of developing the water that 
may be used. 

Q. — For what purposes ? A, — Getting water for fire purposes 
and all others. 

Q. — The vote said so substantially, did it? A. — I can't tell 
you how it reads. 
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Q. — When was this second vote passed? A, — The second vote, 
as far as concerns making the survey, was passed the first Monday in 
March, 1 think. 

Q. — Why didn't you do an^^ thing about that two years ago? 
A. — Well, sir, I think we did do something. ' 

Q. (By Mr. Poor.) — Isn't it a fact that you have been experiment- 
ing with a sort of reservoir upon the hill for the last two or three 
3^ears ? A, — Yes, sir : the town has expended mone}- to develop a 
certain portion of high land for a basin to hold water. That was 
expressly for fire purposes. 

Q. (By Mr. Hammond.) — That is to say, under this first vote for 
fire purposes, the only thing the committee did, or ever have done, 
up to the second vote, was to try to develop some water elsewhere 
than from the Shawshine? You did not look to the Shawshine at 
all? A, — No, sir, not at that time. 

Q. — And you have not looked at all to the Shawshine for water 
for fire purposes until since this petition came in from Cambridge? 
A. — I think not. 

Q. — Now 3'ou understand that, when you do drain, you will drain 
below Frye Village, don't you? A, — I don't know what the town 
ma3' do, but that has been my idea. 

Q. — In order to keep the drainage from the river immediatel}'^ in 
front of the villages, I suppose ? A, — In order to deliver it below a 
point where there might possibly be an objection. 

Q. — When you get your S3^stem of drainage, the effect of that 
would be to take from the river all the drainage which now goes into 
it from the town of Andover above Frye Village, wouldn't it? A. — 
Well, I don't know as I could say that exactly, that it would take 
it all; but it would take the principal part : it would lessen the amount 
of drainage which now goes in there. 

Q. (By Mr. Bailey.) — You don't mean to tell this Committee 
that any considerable number of thinking men in Andover contem- 
plate the taking of the water of the Shawshine for domestic purposes ? 
A, — I think we shall want it within a short time, from the fact that 
the river is the nearest point, and the most available point. We 
have no pond within a reasonable distance. 

Q. — Do you think that is one objection to our getting it? A. — 
That would come in as an objection, of course. 

Q. (By Mr. SiirrH.) — One object that the town has in view is to 
take water for the extinguishment of fires. That was the purpose of the 
first vote, three years ago ; and they wished also to provide for ordi- 
nary domestic purposes, and to look forward to the future wants of the 
town. You think the future wants of the town are being taken into 
consideration, do you not? A, — It is very apparent to any indi- 
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vidual here who knows the town of Andover, or who does not know 
it, that a town of that size, sooner or later, must provide for sewer- 
age ; and sewerage without water, as we all know, would not be prac- 
ticable. 

Mr. Poor. That closes the evidence for the town of Andover; 
and for the Marland Mills, I should be content to rest the case of' the 
proprietor, Mr. Stevens, upon the evidence of last year. My brother 
Bullard will make whatever statement he may deem desirable for the 
manufacturers : I shall say nothing on that subject. Perhaps that 
will come in at the next hearing. 

Mr. Morse. Perhaps it will be convenient to state now, in order 
to save the Committee some time, and to save us time and expense, 
that we propose, with the permission of the Committee, to place be- 
fore them copies of the printed Report of last year. I desire to call 
special attention to the testimony of Mr. George H. Torr (p. 99), 
and George W. W. Dove (p. 109 and p. 131), who testified in regard 
to the use made of the Shawshine by the Smith & Dove Manufactur- 
ing Company. I will not detain the Committee at this time by 
reading from the Report, but I shall desire to call their attention to 
it in argument. These gentlemen, I assume, do not desire to change 
their statements from last year, and it will probably save time to put 
them in in that shape. 

Adjourned to Friday at ten o'clock. 
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FOURTH HEARING. 

Boston, Friday, March 2i, 1882. 

The hearing was resumed at ten o'clock. 

STATEMENT OF BROOKS T. BATCHELLER. 

Mb. Chairman and Gentlemen, — I appear here as one of a 
committee of the town of Lexington. I do not know exactly what 
I should say. There seem to be two parties courting this old lad}', 
the Shawshine, and I don't know which has got tlie inside track. 
But we want to be protected against any thing arising in a distant 
day, like Wellington Brook poisoning the Cambridge water. We 
think we have a prior claim to drain into that river our surface drain* 
age or underground drainage : we have no other way. Lexington is 
a small town, with no large taxpayers ; and the people who own real 
estate in the vicinity of this Shawshine top-dress their land, as they 
term it. They draw out night-soil and other manures from the cit^', 
when they come in with produce, and top-dress their land ; and, in a 
measure, unless the water runs itself pure, of course that would im- 
pregnate it, and render it unfit for domestic purposes. But we think, 
if Cambridge is allowed to take this water, we have a prior claim to 
drainage. We, of course, should be careful : we don't wish to do 
any thing to pollute the water. If they could show to this Committee 
that it was a public necessity to take the water at this time, it would 
be another question. I don't say but they may ; and we want to 
get ready against that time. We have a little amendment to sect. 
13 of the Act which they have put in ; and, if that can be accepted, 
we have nothing more to say. But we do protest against being 
brought into any unfortunate connection with this matter. If they 
get the right to take this river, they will probablj^ send a commission 
up there, and put an injunction upon our draining into it. Our 
people are putting in bath-rooms more and more ; some good houses 
are now being erected ; and there is some drainage, also, into Vine 
Brook. There is not aby thing very offensive goes into the river 
now, because the quantity put in is not large ; but it will increase 
more and more. Lexington is going to grow : it is a very healthy 
town to live in, and we wish to be protected. 

Q. (By the Chaibman.) — Your point is, that the farmers in your 
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town wish to top-dress their land, and you think the stream might 
he polluted by surface drainage ? A. — Yes, sir : it is right in the 
centre of the town, near the Massachusetts House, and near our 
churches, and near the most populous part of the town ; and it is a 
very fine place to drain into, because there is a great fall, and it goes 
to the Shawshine, that runs very full in the spring, and carries off 
every thing that is offensive. If we can be protected against any 
interference with our rights, if this water is taken, we have nothing 
to say. There are three or four small streams, but they all tend 
towards Bedford, northward, and into the Shawshine ; and we want 
to be protected against any thing arising in the future b}" which we 
may be brought to grief by this thing. We think we have a prior 
claim to drainage ; and we think, if they want to take the water, 
they should take it at their risk, not ours. I was born within four 
or five miles of the Shawshine, and drove a stage along there by 
the old Middlesex Canal a good many years, and know all about that 
river. The stream is one that runs very quick ; and a good deal of 
water can be saved in the spring, if proper means are taken to save 
it. We think it is no more than justice, no more than right, that we 
should be protected. We do not want to deprive anybody of water, 
if it is a public necessity to take it : if we can be protected, that is 
all we want. If it is a public necessity for Cambridge or Boston, or 
both together, to take that water, I do not know wh^^ they ought not 
to have it ; but they have not shown it exactly, in my judgment. 
They did not show it last jear, and I do not think the}^ have now. 
I have this amendment, which I should like to put in, if there is no 
objection by counsel on the other side : — 

" Nor shall the inhabitants of said towns be prevented from using such river 
or its tributaries to carry off the drainage of said towns, whether the same flow 
from fields under cultivation or elsewhere, or from the use of its waters for the 
purpose of generating steam for manufacturing.'' 

Q. (By Mr. Hammond.) — You want the Legislature, in giving 
the water of the river to a city for domestic purposes, to provide 
that the adjoining towns may drain into the water that that city is to 
drink? A. — We have rights there, and you have none yet. 

Q, — That is your proposition ? A, — Yes, sir. 

Hr. Hammond. We should object to that. 

Q. — I understand you to say that 3'ou are familiar with the valley 
of the Shawshine ? A. — Somewhat. I have lived in Billerica : that 
is my native town. 

Q. — It is a rapid, quick-rising stream ? A. — Verj-. 

Q;_By that you mean, I take it, that the freshets, when there 
are freshets, suddenly appear and suddenly disappear? A, — Mr. 
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Hammond, there is a great water-shed to the Shawshine ; and when 
there is a rise, I have noticed, in passing over the road in old staging 
days, in coming down from Lowell, it would rise, between the after- 
noon and the next morning, high enough to come right over the 
road ; and where your folks propose to make the first reservoir, at the 
old Middlesex Canal, — I think it must be in Billerica, or Welling- 
ton, or very near the line, — there is a great fall all the way down. 

Q. — It rises and falls very rapidly ? A. — Yes, sir : in the spring, 
after heavy rains. 

Q. — So that in the spring-time there must be a large amount of 
water that is wasted ? A. — That is so. 

Q. — So far as that is concerned, if the flow could be equalized, 
to that extent, at least, it would be an improvement to the mill- 
powers upon the stream, would it not, Mr. Batcheller? A. — I. am 
not posted much on mill-powers or those things. Those people in 
Andover know their own affairs ; but I know there is a great lot of 
water runs to waste, — there is no doubt about that. 

Q. — Now, I understand your difficulty to be in regard to the 
drainage of the town of Lexington ; but I should like to ask you, as 
a fair-minded man, if you would be willing, if your town wanted 
water, to provide that the place where you took the water frooi 
should be used as a sewer for some other town ? A. — Well, I know 
what the way of the world is. They say, " The devil take the hind- 
most ! " '' Get all you can ! " 

Q. — I ask you, as a fair-minded man, if you would be willing to 
recognize that right in a bill? A, — Well, lawyers know more about 
such tricks than I do anyway. 

Q. — Is it a trick to put such a thing into a bill ? A. — Yes, sir, 
it is, to take away rights which we have from nature : that is the 
amount of it. 

Q. — Is it a trick to put into a bill, which is intended to give 
another city water, the right to put the drainage of a town into it ? 
A. — You are the best judge of those tricks. 

Q. — Are you willing to answer that .question? A, — State it 
plainly, and I will try to answer it, sir. 

Q. — If Lexington were here desiring to take the water of the 
Shawshine, should you be willing to have a provision in the bill that 
the towns above you should have a right to drain all sorts of things 
that they had occasion to have drainage for into the very water that 
Lexington was to drink ? A. — Lexington should have a right to 
take the water, and we propose to take it if we can get it in a proper 
way. 

Q. — Do you think that is an answer to my question, Mr. Batcheller ? 
A. — If I was on a law case, I should want to beat. " Success," 
you know they say, '' is a public duty." 
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Q. — If that is the only answer you have to give to my question, I 
will leave it there. A, — I think that is about as good an answer as 
I can give. 

Q. (By Mr. Bailey.) — Do you know any thing aboat the number 
of millions of gallons that run in that river at the lowest season of 
the year? A. — I can't tell you, Mr. Baile3\ All I know about the 
stream is from looking at it daily for about twenty years. 

Q, — What is the ordinary character of the stream during the sum- 
mer months ? A. — When it is a very drj' time it is prettj' well down, 
I can tell you. 

Q. — How much of the year is it " pretty well down " ? A. — The 
spring rains bring it up always. During the spring'rains it flows right 
over the meadow. It don't stay up long, because there is so much 
fall to it. 

Q. — Ordinarily it runs down to a very small stream ? A. — Yes, 
sir. 

Q. (By Mr. Poor.) — You say you were born in Billerica? A, — 
I was. 

Q, — Are you familiar with this locality where the city of Cam- 
bridge proposes to make a basin ? A. — I am familiar with the terri- 
tory where the old Middlesex Canal was, where the aqueduct crosses 
it on the edge of Billerica. 

Q, — Are j'ou familiar with the stream above there ? A, — Some- 
what. 

Q. — What is the nature of the soil there? A, — It is colored. 

Q. — Where it goes through the low meadow, is there much mud 
and muck there ? A. — I should think so : I have never tried it. 
Without any experience, you know, I could not tell. 

Q. — Are there woods there ? A, — Some. 

Q. — How deep should you say the soil was there, if you know any 
thing about it? A. — That would be guesswork. I can't tell }'ou 
what the subsoil is. 

Q. — Do the meadows spread out some distance on each side of the 
stream? A» — In some places the}^ do, and then in other places the 
hills come in quite up to the edge of the stream. There isn't much 
top-dressing round there in Billerica, unless it has been done since I 
have been familiar with it. It is a good many years since the old 
canal was built, and some years since the railroad went over it. In old 
staging times, forty years ago, I used to go over there every day one 
way or the other. That makes a nice embankment. Just fill up where 
the canal was, and then you have got a nice chance for a reservoir. 

Q. (By Mr. Hammond.) — Do you know whether the bed of the 
stream is gravelly or pot? A, — It is, near where the aqueduct 
crosses, 
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Q. — Do you know how it is elsewhere? A, — No : I have never 
followed it. 

Q. — Wherever you have seen it, it appears to be gravelly? A. — 
It does. 

Q. — You never have made any other investigations about it than 
a man would ordinarily make who lived in that vicinity? A. — No, 
sir : I never have had occasion to. 

Q, (By Mr. Poor.) — How deep is the stream where the aqueduct 
crosses? A. — It is pretty deep. The aqueduct is some twenty-five 
feet above the stream. When there is a freshet it goes up seven or 
eight feet, and runs very rapidly under the aqueduct. 

Q. — How deep is the stream at ordinary water up there? A. — ^I 
never explored it up there. 

Q. — Three or four feet, or more, should you think ? A. — I should 
think it was as much as that in some places. There are places where 
it falls, where there are shallows, and where it runs down to a gravelly 
bottom. Then there are other places where there is a very muddy 
bottom, and the water stands. 

Q. — How deep is it at that point? A, — Some fifteen or twenty 
feet where it passes under the aqueduct, or more, perhaps, in a time 
of freshet ; but it is a verj^ small stream in summer. You can run 
across it there easy enough. The banks are high there. 

Q. — The banks adjoining the meadows are mudd}-, are they? A. 
— Yes, sir. 

TESTIMONY OF EBENEZER BAKER. 

Q. (By Mr. Poor.) — You are a member of the House from Bil- 
lerica? A. — Yes, sir. 

Q. — Are 3^ou familiar with the Shawshine and its course from 
Billerica? A. — Yes, sir. 

Q. — Do. you know where Cambridge proposes to build a storage- 
basin? A, — Yes, sir. 

Q. — What is the nature of the soil there? A. — In a great many 
places the meadow is very narrow : the hills come right down pretty 
close to the river. Then it will spread out. In some places it is not 
more than twice the width of this room ; then again it will be a quar- 
ter of a mile wide. 

Q, — Where it is narrow, what is the character of the soil ? A. — 
It is harder. 

Q. — Is there muck? A. — There is muck where j'ou get out into 
the meadows, where it is prett}- near a quarter of a mile wide. 

Q. — Where the bottom is muddy, how deep is it? A. — It is from 
one foot to six feet. You can run a rake's tail into it the whole 
length. 
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Q. — Are there trees and bushes there? A. — Yes, sir, more or 
less bushes ; and, when 3'ou get a basin there, of course you are going 
to flow a good deal of the meadow and the upland, which is cov- 
ered more or less with wood and bushes. There is not much wood 
grows on the meadow that they mow. 

Q. — From 3'our acquaintance with the localit}^ would you wish to 
drink water stored on it? A, — If I could get it out of the river, I 
should not object to it ; but when you come to talk of flowing that 
mud, with all that vegetation on it, I should think it would be pretty 
poor water. Take it in the dry time, it is a very small river ; there 
are a good many places where a man could jump across it. My boys, 
when they were going to get hay, would take a rake, and jump right 
across the river. 

Q. — Along that basin, which extends for four miles? A* — Yes, 
sir. I have known the land there for twenty 3'ears. I used to go 
fishing there when I was a bo}'. In" some places the mud is very deep, 
especially on the wide meadow, which you call the basin. It is almost 
alwaj's muddy. Where the banks come down, where the meadow is 
naiTow, and where there is wood growing, 3'ou will find hard bottom. 
The bottom of the meadow is muddy a good distance over it. 

Q. (B3' Mr. Smith.) — If a dam was built at the Middlesex Canal, 
and the water was thrown back b3' that dam, would the water come 
up on the banks, or flow over the meadows? A. — It would flow the 
meadows, and go up partl3' on the high land ; but mainly it would go 
on to the meadows. In some places it is quite wide there. 

Q. — On the meadows? A, — Yes, sir, ver3'^ wide. In other 
places, as I told 3'ou before, where the hills come down on each side, 
it is narrow. 

Q. — Where would you think the great amount of that water would 
be gathered? Would it be on the high land, or would it be in the 
meadows? A. — It would be in the meadows. 

Q. — The larger portion of the land covered would be meadow ? 
A, — Yes, sir. 

Q. — And the mud on this meadow, you say, is from one to six 
feet deep? A, — Yes, sir : in a great many places deeper. 

Q. — Deeper than six feet ? A. — Yes, sir. 

Cross-Examination. 

Q. (By Mr. Hammond.) — What is 3'our business? A. — I am a 
butcher in Billerica. 

Q, — How long have 3'ou been a butcher? A, — I have been a 
butcher about fifteen 3'ears, and four years I worked for another man. 

Q. -^ Have 3'ou an establishment on the banks of the Shawshine ? 
^, --No, sir : I am up in the Centre. 
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Q, — You have nothing to do with the Shawshine ? A» — No, sir : 
I own land on the Shawshine. 

Q, — Where is that land ? A. — It lies on the south side of the 
Boston and Lowell Railroad. 

Q, — Is it a part of the land which would be covered by the reser- 
voir? A. — Yes, sir. 

Q. — Have you ever made an}' surveys there to ascertain the depth 
of the water, etc. ? A, — No, sir, I have not at all. 

Q. — The bed of the Shawshine, so far as you know, is gravelly, 
isn't it ? A. — From the best of my knowledge, — and I have been up 
and down the river a great many times, — I should not think over a 
quarter part of the bottom for four miles could be called gravelly. 

Q. — What is the rest? A. — I think it is mud. 

Q. — How deep ? A, — I never measured it. 

Q. — You could put a rake-handle in there, and get across, couldn't 
you ? A. — Yes, sir, in some places you can. 

Q. — If I understand your idea, it is that if they should flow that 
water over there, and leave the trees and mud just as they are now, 
you think it would be bad water? A. — I should not want to drink 
it. 

Q, — Suppose they were going to improve it, and take the mud and 
trees out, what would you say then? A. — I don't know, I am sure, 
what the eflect would be. 



TESTIMONY OF JOSEPH WHITNEY. 

Q. (By Mr. Bdllaed.) — You reside in Cambridge? A, — I do. 

Q, — And have resided there for some years ? A. — I have. 

Q. — How long? A. — Most of my entire life. 

Q. — Been city treasurer ? A. — I have. 

Q, — Have 3'ou at various times given attention to the matter of 
water-supply, and the leakage of water, and subjects of that sort? 
A, — I have, a good deal, first and last. 

Q. — Will you tell us, briefly, what your experience has been in 
the matter of detecting and stopping leaks? A. — Well, I com- 
menced about fifteen years ago, I think it was. At East Cambridge 
there was a great loss of pressure and head, and I made some obser- 
vations which showed me it was occasioned bj- leaks entirelj^ ; and, 
as I found leaks one after another, and stopped them, I found that 
the head was very materially increased, and that the consumption 
was very much reduced. 

Q. — And the inspection then instituted has been kept up? A. — 
Very largely since that, so that the result is our low consumption 
to-day. 
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Q. — Have you ever made any investigation in Boston on that 
subject? A, — I did several 3'ears ago. 

Q. — What was the result of that? What did j^ou do, and what 
did you find? A, — Well, I made a house-to-house inspection, and I 
found, as near as I can recollect now, about six thousand leaks on the 
house-fixtures. It is very difficult to tell how much water was saved 
by that ; but my estimate was, that it would be about five hundred 
gallons to each case of leakage. 

Q. — Five hundred gallons in how long? A. — In twenty-four 
hours : five hundred gallons dail}'. 

Q. — Where did you find the leaks? A, — In water-closets, and 
from imperfect fixtures through the houses in the city of Boston. In 
Cambridge I found them very largely in our suppl3'-pipe8, and some 
quite large leaks in our mains. 

Q. — How large a force did you have in Boston to aid j'ou in 
detecting those leaks, and how long did it take? A, — I had to go 
through the houses. I did not complete the examination that I wished 
to make. We were about five months. I had an average of about 
six men. • This was in the jeax 1873, I think. 

Cross- Examination . 

Q. (By Mr. Hammond.) — You were educated as a civil engineer, 
I believe? A. — Yes, sir. 

Q, — Were engaged in that profession practically for some 3'ears? 
A. — I was. 

Q — And afterwards became city treasurer of Cambjidge ? A.-— 
Yes. 

Q, — And, as I understand it, 3'our taste has led 3'ou, notwith- 
standing you were in the office of the cit3' treasuryship there, to in- 
vestigate questions of water-supplv? A, — That is true. It was a 
very interesting subject to me. 

Q. — And on 3'our own account, bv permission of the water au- 
thorities of Cambridge, you commenced 3'our investigation in a part 
of Cambridge about fifteen years ago? A, — Yes, sir. 

Q, — And you succeeded in stopping many leaks, did you not? 
A. — I did, so that it increased the head very materially. 

Q, — And, as I understand it, you invented, or put in practical 
operation there, a self- registering machine, by which ever3' morning, 
3*ou could tell how much water had been consumed in the night, and 
at what hours of the night, and showing also the varying changes in 
every minute of the night? A, — We could not determine by that 
gauge the amount of water consumed ; but we could determine at 
every moment of the day what pressure was relieved of the true 
pressure, the normal pressure, what it should have been. 
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Q. — It aided you in ascertaining where the leaks were, to a certain 
extent? A, — To a certain extent. I recollect one particular case : 
there was a break in a four-inch pipe, and m}" gauge indicated a very 
great loss of pressure when I caine into the office in the morning. I 
could not account for it. I told our superintendent there must cer- 
tainly' be a leak. lie made quite a careful examination, and, when he 
returned, said there could not be any leak. He said the pressure 
seemed to be very good ever3'where else. That ran along eleven 
days. I could not get my pressure on my gauge at all ; and at last 
some of the subordinate men closed some of the gates in some sec- 
tions, and at last thej' struck upon this particular point, and stopped 
this leak, and my gauge went up at once to its normal pressure. 

Q. — Do you know what the trouble was in that section? A, — 
They dug down, and found that a four-inch pipe had been broken ofif, 
so that one edge was below the other. 

Q, — In that wa}^ by looking at section after section, you were 
able to detect. manj^ leaks, and then, of course, to repair them, were 
you not? A, — Yes, sir. 

Q. — That method of examination resulted in reducing, the con- 
sumption ? A. — Un quest ion abl3\ 

Q. — And it is 3'our belief to-day, is it not, that that system is 
practically carried out that you inaugurated there ? A, — Certainl3\ 

Q. — And by that means we get the low consumption in the city? 
A, — I have no doubt of it at all: so that we have the lowest con- 
sumption of any place in the countr^^ almost. 

Q. — Have you any doubt that the inspection in Cambridge is as 
rigid, constant, and severe as anywhere? A. — I think it is more so. 

Q. — Did 3'our experience in operating there upon those pipes show 
that there were man3^ leaks in large suppl3'-pipes in the streets ? A. 
— Certainl3^ it did. 

Q. — Caused by sinking of the ground ? A. — At times. 

Q, — What other ways? A. — Well, almost entirel3^ ^y sinking of 
the ground. Sometimes, of course, it might be owing to an imperfect 
pipe ; but as a general thing, where the mains are leaking, the occa- 
sion is a settling of the ground. 

Q. — Sometimes, I suppose, the break would be near a sewer, and 
the water would run into the sewer, and never make its appearance 
above ground, so that 3'ou would never have detected the leak from 
any external manifestations on the surface of the ground : is that 
true? A, — Yes, sir: that was exactly the case in the instance 
about which I just told you, where that four-inch pipe broke. The 
settling of the ground also broke the sewer, and left an opening in 
the sewer, so that the water had been flowing there eleven da3's, and 
never would have come to the surface. That is the class of leaks 
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yoa have to look for, becattm, if water comes to the surface, you 
don't need to look for it : j^ou know wl»ere it is. But my experience 
has shown me that there is a certain percentage of leaks where there 
is blind drainage. It may be five or ten per cent. ; but, unless those 
are watched careful!}', they accumulate, and in the course of a few 
years it gets up to an enormous amount. 

Q. (By Mr. Bailey.) — Do 3'ou know an}' thing about the Deacon 
S3'stem of inspection ? A. — I do not, except by reading. I under- 
stand the working of it. 

Q. — It is something similar to what you have been describing, is 
it not? A. — Yes, sir: except in Cambridge we shut off a section, 
and leave one gate partially open, and then we hear the water flow- 
ing, instead of reading it on the register, as they do here in Boston. 

Q. (By Mr. Rand.) — What was your connection with the city of 
Boston? Did they employ you? A. — They employed me : yes, sir. 

Q. — In what 3'ear was it? A. — I think it was in August, 1873. 

Mr. Rand. Does an account of Mr. Whitnej-'s experiments 
appear in any report? 

Mr. Bailey. I don't know. 

(Subsequently a Report of the Cochituate Water Board for 1874 was 
put in, which contains a reference to Mr. Whitney's experiments.) 

Q. (By Mr. Hammond.) —r How long were you city treasurer of 
Cambridge ? A, — Twent}'^ years. 

Q. — Ending when ? -4. — Ending in 1878. 

Q. — So that at the time 3'ou were employed by Boston, and all the 
time 3'ou were operating in Cambridge, you were also city treasurer 
there ? A. — Yes, sir. 

Q. — What 3'ou did, 3'on did out of love and enthusiasm for the 
science, as much as any thing? A, — Yes, sir. 

Q. — Were you ever paid for what 3'ou did in Cambridge? A, — 
I never was : no, sir. 



TESTIMONY OF J. P. BRADLEE. 

Q. (By Mr. Bullard.) — You are proprietor of the Ballardvale 
Mills? A, — Yes, sir. 

Q. — How long have you been proprietor of those mills? A. — I 
have been connected with them over forty 3'ears. 

Q. — You are a citizen of Boston, and always have been? A, — 
Yes, sir. 

Q. — How long has 3'our mill been on that stream ? A. — The Act 
of incorporation was obtained in 1836 : the mill was built prior to 
that time. 



140 

Q. — Now, will you tell us generally about the village which has 
grown up there? 

Mr. Hammond. I suppose the Committee have seen it: I don't 
think you need to spend any time upon that. 

Mr. BuLLARD. I don't propose to spend any great length of time 
upon it. I simply wish to draw the attention of the Committee to the 
unusual character of the class of people who are there for a factory 
village, and to the fact that their interests are bound up in the pres- 
ence and success of the mill. 

The Chairman. You might very briefly examine him upon that 
point, — not at any great length. 

Mr. Hammond. I will concede that it is a ver}^ happy New Eng- 
land factor}^ village. 

Mr. BuLLARD. Do you concede all that I claim? 

The Chairman. Do 3'ou concede that the general prosperit}' of 
the village depends upon that factory ? 

Mr. Hammond. Yes, sir: I will concede, that, if that factory 
should be compelled to shut down, it would be a great disaster to 
the village. 

The Chairman. Possibly ruin to the village? 

Mr. Hammond. Well, "ruin" is a comparative term. The 
major premiss we concede ; the minor we do not. 

The Chairman [to Mr. Bullard]. You might ask a few questions. 

Mr. Bullard. The point is, that this is not an average factory 
village. 

Q. — I will ask 3'Ou, Mr. Bradlee, in regard to the inhg.bitants of 
that village, the churches, and what methods of culture and amuse- 
ment have been provided for the people there? A, — Well, sir, I 
have got a very nice piece of property up there, employing about 180 
or 200 people. The annual product of the mill is about $400,000. I 
have got a very happy community there, indeed ; and they feel that if 
I were obliged to go away from there, with the specialty which I 
have, — which is making white flannels, for which I must have plenty 
of water, and must have it good, and must have it at a high pressure 
if I can get it, — it would be a great injury to them. I have taken par- 
ticular pains to make the village a contented and happy one. I have 
a large hall, which is free to them for all purposes for which they 
want it. Lectures are delivered there every winter. I have a library, 
and have provided for their amusement a bowling-alle}' and a pool- 
table, with strict regulations, so as to keep them on holidays and other 
days from going to other places. I think I have got a factory 
village there that is not excelled b^'^ any other in the State to my 
knowledge ; and I should feel very bad if it should be disturbed by 
having the water taken awaj^, so that I should be obliged to abandon 
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my specialty there. Ever since 1852 I have had exclusive control of 
it. It was originated by Mr. Marland in 1836. He got into trouble 
and left, and since then I have had charge of it. I have had charge 
of it since 1852, the year he left. The charter was given up in 1866, 
and since then it has been an individual enterprise of my own. 

Q. — Did you say there were three churches there ? A. — Yes, 
sir: there is a Catholic church, an Orthodox church, and a Meth- 
odist church. 

Q. — Are there any inhabitants there who are not either directly 
or indirectly dependent for their prosperity upon the mill? A, — 
There are very few that are not dependent upon the mill. There is a 
small concern there which makes leather bottoms for chairs. There 
is another man who has hired a small place to make pottery. Prior 
to the establishment of these enterprises, all other things failed. But 
these, as I say, are very small industries ; and, if I should stop, the 
main industry of that village would be gone. I was sorry, when I 
heard that the Committee had gone up to Andover, that they did not 
give me an opportunity to show the mill. It would have been a 
pleasure and a pride to me if I could have had these gentlemen go up 
and see it, because I believe they would think more of it than they 
will from any description which I can give of it. 

Q. — I understand you to say that the product of the mill is be- 
tween $400,000 and $500,000 a year? J.. — Yes, sir: it has been as 
high as $500,000. That was when prices were high. I try to get it 
about $400,000. 

Q, — Is this a sample card of your goods ? A. — Yes-, sir : that is 
a sample of our regular make. 

Q, — Is that a sample of the yarn ? A. — That is a sample of the 
yarn that we made for the Centennial. 

Mr. BuLLARD. In a pound of this yarn, there are 44,000 yards, 
or twenty-four miles. In other words, a pound of that material 
would reach from where we are sitting to the mills. 

Q. — Now, Mr. Bradlee, do you use a very large part of the water 
of the Shawshine for scouring and cleaning ? A, — We use consid- 
erable. I cannot say that we use the whole of it for that purpose. 

Q. — Is the first process, after the wool leaves the bales, scouring ? 
A, — Yes, sir. 

Q. — How thoroughly is that done ? A. — It is done to get the 
wool as clean as we can possibl}'^ get it, — get the grease out of it : 
that requires a large quantity of pure water, and a head so as to give 
force to the water. 

Q. — In your scouring-box you require force to rinse the wool? 
A. — Yes, sir : the wool is put into liquor, and then we take it out 
from there and put it into cold water, and we want ^ he^d there to get 
that liquor out. 
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Q, — And the expedition with which the wool is scoured depends 
entirely upon the force of the water, does it not ? A. — Yes, sir. 

Q. — If it were necessary to do without force, it would take an 
immensely long time, would it not, to clean the wool? A, — Yes, 
sir. 

Q.— After the goods are made, are they scoured again? A, — 
Yes, sir. 

Q. — How thoroughly is that done? A. — They are passed 
through two rollers, to get them as clean as they can be made. 

Q. — Those pieces are sixty yards long, are they ? A. — That is 
the length of the roll. The baling pieces are thirty 3'^ards. 

Q. — Those are put over a drjum and run through water for the pur- 
pose of washing? A. — Yes, sir. 

Q. — Do 3'ou know how long a piece is left in the suds? A. — I 
cannot tell you. The whole operation of fitting the goods for market, 
after they are manufactured, takes just about a day. After scouring, 
they are bleached with brimstone, in* a stove-house, we call: it that 
gives them their whiteness. 

Cross-Examination. 

Q. (By Mr. Hammond.) — 'You have owned this place ever since 
1852? A, — Well, as I said, in 1866 I got the title to it. I said I 
had had the sole management of it since 1852. That was under the 
corporation. The charter was given up, and the fee came to me. 

Q. — Now there is no corporation, and 3'ou are the owner? A. — 
The individual owner, sir : it is an individual enterprise. 

Q. — -What are your rights, if you are willing to tell us, as you 
understand them, as to the water-power there? A, — We have got 
a dam there, and we flow back to a certain extent. We have a right 
of flowage, and all the water that comes in there is ours. 

Q. — You have a right to retain that water up to a certain point? 
A. — Yes, sir : up to the height of my dam. 

Q. — And then 3'ou must allow the rest to run down? A, — I 
never let it run over the dam if I can help it ; but, when there is 
plenty of water, it runs over the dam, and that dam affects the peo- 
ple above me. 

Q, — I don't understand how. A, — When we flow it, we have to 
pay for it. 

Q. — You have a right to flow to the height of your dam? A. •^— 
Yes, sir : to a certain ipark in the mill, right at the head of the dam. 

Q. — But all other water you have no right to stop : it goes by to 
the mill-owners below? A, — Yes, sir. 

Q. — Have you a pretty large mill-pond there? A, — It is a pretty 
good size : yes, sir. 
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Q* — How large ? A. — 1 don't know, sir. 

Q. —What is the busiest season with 3'ou in manufacturing ? -4. — 
We mannfactare the year round, sir. The busy season for selling is 
along in May and June. Then we have to manufacture for the fall. 

Q. — Your manufacture goes along pretty nearly- eyen ? A* — Yes, 
sir: we make light goods for spring, and a little heavier, coarser 
goods for fall. 

Q. — * You don't manufacture upon orders : you keep a stock? A. 
— We keep manufacturing to supply the market. 

Q, — When the river is low, are you not troubled sometimes about 
water? A, — Yes, sir: we have been, for scouring purposes. I ex- 
plained it last year. 

Q, — As I understand it, you use the water for the generation of 
steam in your mill? A. — Yes, sir. 

Q. — And for water-power in your mill ? A. — Yes, sir. 

Q. — 'And also for scouring purposes? A. — Yes, sir. 

Q. — And the peculiar value of the water is for scouring pur- 
poses? A, — Well, I should say, if I did not have the water to 
scour, I could not finish my goods. 

Q. — So I understand ; but you think that the superior quality of 
your goods is due to the fact that you have the Shawshine water to 
clean them with? A. — Well, I can't say that it is that particular 
water ; but it is very good water, and, the way it is situated now, I 
have the control of it. There is nothing above us to hurt us at all. 

Q. — If this bill which Cambridge proposes provides that more 
water shall go down stream in a dry time than now goes, it would 
not hurt you in a dry time, would it? A. — Well, I don't know, sir : 
it is an experiment. 

Q. — I do not propose to use j'our answer, if we should get a bill 
and go to a jurj' on the question of damages. -4. — I understand ; 
I want the gentlemen to understand that I am here objecting to this 
thing, not on account of dollars and cents. I have a personal feeling 
in relation to this property. I do not think there is money enough 
to induce me voluntarily to sell the property. 

Q. — That is as I understand it; but I want you to understand 
that you can answer the questions that I put to you freel}', as bearing 
aimply on the question as to how much we shall hurt you, in this hear- 
ing alone. I do not think it would be fair to take whatever you may 
say here anywhere else. Now, you have times when j'ou do not 
have water enough? A. — There have been such times. In 1880 
there was such a time. 

Q. — How was it in 1880? A. — That was a very dry time. As 
I explained last year, when the water began to get low, I started one 
engine for half the mill, and then went to the other side and started 
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that. It was a bad way of doing it, I generally had water enough 
to do my scouring ; but there were a few days when we scoured one 
day, and washed the next day. Now, to show you about that stream, 
if you want to get at that point, I will say that in 1879, which was 
a rainy season, I stopped for some repairs the Fourth of Julj' week ; 
and for four weeks out of that year, say, I was repairing. That left 
eleven months that the mill was in operation. During that time I 
only ran that big engine eleven days. In 1880, which was a dry 
season, I had to run that same engine nine months. Last year I raa 
it six months. Last year was a better 3'ear for water than 1880. 

Q. — And those six months, I suppose, were in the summer-time 
or early fall? A, — Well, say early fall. Then we have, outside of 
what comes in the Shawshine, what we call Foster's Pond, that we 
reserve in a dry season. We do not touch that water until we abso- 
lutely need it, and then we let it down by degrees : that will last us, 
the way we manage it, six or eight weeks. 

Q. — That is a small pond, isn't it? A, — I don't know how 
many acres. Somebody said here it was sixty. I never saw much 
about it. 

Q. — So that you have actuall}^ adopted on the stream the practice 
of storing the water in Foster's Pond, and that ekes out your supply- 
in a dry time? A. — Yes, sir. 

Q. — If storage should be adopted upon the same scheme above 
there, and the water allowed to pas^ out in a dry time, that would be a 
benefit to you in those times, wouldn't it? A, — It depends entirely 
on the result. It is an experiment. I can't say what the effect would 
be, because you might not let it out at the proper height : it might 
flow more sluggish. I cannot tell what the practical effect of that 
section of your bill would be. 

Q. — Can you tell why the flowing of the water from that reservoir 
should not have the same effect that the overflow of water from Fos- 
ter's Pond does? A, — Well, flowage coming from a big pond there 
of eight hundred acres would spread, probably, over the meadows, 
and we probably should not get the full effect of that water. Foster's 
Pond is very near us ; the water comes down in a brook. We do not 
have to let the water go on to the meadows at all. 

Q. — You cannot give me any answer why there should be any 
different effect, onlj' you are not sure that that would be the effect ? 
A. — Yes, sir : that is the story. I am afraid of it. We are well 
enough off as we are. We don't want to try experiments. I am 
willing to take the natural flow of the stream. 

Q. — Do you know what the other mills do with reference to storing 
water? A, — I don't trouble myself much about what other people 
are doing. 
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Q, — You have some knowledge of the fact that other mill-owners 
piece out their water in the same way that 3'ou do? A, — By reser- 
voirs ; but they control the reservoirs. 

Q. — I am speaking now of the physical effect of it, not of the 
control of it. Ten million gallons of water a day, going out of a 
reservoir owned and controlled by the cit3' of Cambridge, would clo 
the same thing that 10,000,000 gallons going out of the same res- 
ervoir owned by anybody else would do? A, — Yes, sir: ought to. 
It depends upon how 3'ou get it out. I 

Q. — Suppose it goes out in the same way? A, — What do you 
mean by going out in the same way ? 

Q. — What I mean is, is the ownership of the reservoir at all mate- 
rial on the question whether 10,000,000 gallons running from one 
place to another place is going to have the same effect? A. — Sup- 
pose you put it this way : You have a reservoir, and have 10,000,000 
gallons a day going out of it, and suppose there was a brook, or 
something that would bring that down directly to me, and it did not 
have to go over the meadows, then I should get the full .effect of those 
10,000,000 gallons. 

Q, — And 3'ou don't know that you would not in the other case, 
under the plan proposed by the city of Cambridge ? A. — I cannot 
tell : I am a little apprehensive. 

Q. — But, if you were satisfled that that would be so, that would 
take away, to a great extent, your opposition to this bill proposed by 
Cambridge, wouldn't it? A, — If it was demonstrated to me that 
it would do me no harm, and give me all the water that I want for 
scouring, that would be one thing. I cannot see how 3^ou can demon- 
strate it until the injury is done. 

Q. — I want to ask you another thing. There are times when 
water runs over your dam in large quantities? A. — Yes, sir. 

Q, — When 3'ou reall3^ cannot use in 3^our mill profitabl3' all the 
water that goes by? Isn't that so? A, — Yes, sir. 

Q. — To what extent is that so ? A, — I really don't know. 

Q. — That is principally in the spring of the 3'ear? A, — In the 
spring of the year: yes, sir. Take, for instance, this spring or 
last spring, but this spring particularly, after the heav3' snows that 
we have had, there was a superabundance of water there ; and I was 
obliged to stop on account of back-water. 

Q. — I suppose the mills are so arranged there that, except in 
freshets, there is no trouble about back-water? A, — No, sir: no 
trouble at all. 

Q. — The stream is a quick stream, — rises and falls rapidly? 
A, — Yes, sir. Take, for instance, such a rain as we had Fridaj'. 
We shut down Saturday afternoon, and Monday morning we founcl 
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that, although we might have had to run a little steam on Friday or 
Thursday, we could shut off that engine by Monday noon. There is 
a great water-shed where you propose going. 

Q. — What is your steam-power? A, — Engines. 

Q. — What power have you? A. — I have got one engine of one 
hundred and the other thirty horse-power. 

Q. — One hundred and thirty horse-power in all? A, — One hun- 
dred and thirty horse-power. 

Q. — What do you estimate your water-power at when your dam is 
full? A. — I never estimated it at all. 

Q. — Will this one hundred and thirty horse-power do what the 
water will do? A. — It drags hard when we do that. The engines 
are tributary to the water. 

Q. — Haven't 3'ou ever had an estimate made by any engineer of 
what your water-power was ? A. — No, sir : all the estimate I ever 
had was, when I put in that one hundred horse-power engine some 
years ago, the party who made it up at Fitchburg told me that that 
would do all I wanted it to do auxiliary to the water. That is all I 
know. 

Q. — Have you ever run your mill at any one time entirely by 
steam? A. — Yes, sir. 

Q. — With those two engines ? A, — With those two engines. 

Q. — And they did what your water-power does, although not so 
well? A. — Oh, no. If the water was taken away from us, and we 
had to run that mill by steam entirely, I presume I should have to 
have larger engines. 

Q. — During the past year you have run six months both engines ? 
A, — One engine. The large one was run six months, and the small 
one — which is on the other side of the river, and runs a small mill — 
was run three weeks. 

• Q. — I suppose, to come right down to it, there would be no difl3- 
culty about running that mill by steam ; but the particular value that 
you attach to that water is its purity for washing purposes ? A, — 
Yes, sir. 

Q. — And, if Lexington should want to drain into it, 3'ou would 
not like it, would 3'ou ? A. — Probably, Lexington being so far off, 
it might get purified before it got down to me. 

Q. — But it would be a benefit to you if somebody should put up 
a dam, one of whose main objects would be to keep the water pure, 
wouldn't it? A, — I should think so. 

Q. (By Mr. Morse. ) — Suppose 3'ou got the benefit of the entire 
10,000,000 gallons that they propose to let down from that reservoir : 
have you any idea how much of that you would be able to let down for 
the people below you, after 3'ou got through with it? A. — I think 



147 

there would be difficulty there, because our pond would not be more 
than half full if the reservoir was there. I think it would be a cause 
of trouble between me and the men below me, where it would raise a 
question, and a very serious question, I think. Naturally, I should 
keep all the water I got, 3'ou know, to run the whole year ; and they 
would get what ran through mj- wheels. If I should keep it back 
unnecessarily, it might cause some trouble between me and my next- 
door neighbor. That is something, you know, that 3'ou cannot tell 
about until it is demonstrated ; and, when it is demonstrated, the 
child is born, and 3'ou cannot help yourself. 

Q. (By Mr. Hammond.) — Would it be an}' worse than it is now? 
A. — The}' get all the water now when we run. 

Q. — Exactly. What I want to get at is, would 10,000,000 gallons 
that come out of that reservoir act any differently after it got down to 
your mill than 10,000,000 gallons coming from any other place when 
it got down there? A. — I don't think it would have the same effect 
exactl}', whether it came from Lexington or the Sudbury River. 

Q, (By Mr. Smith.) — If I understand you, the business in which 
you are now engaged would be destroyed unless you can have suffi- 
cient water to do the cleansing of your goods ? A. — Yes, sir, most 
decidedly. 

Q. — If your business should be destro^-ed, you would leave ? A. — 
Yes, sir. 

Q. — And if 3'ou should leave, and 3'our mills are to be run by 
steam, what do 3'ou think would be the prospect of an3" other company 
going in and taking the propert}^ there, and manufacturing any class 
of goods b3' steam, judging from the fact that is before your eyes 
there with regard to the great works of the file manufacturing corpo- 
ration? A. — Well, the file- works have been lying there dead, I 
don't know how many years. I don't know when the company failed : 
they failed two or three times ; and everybody that has been in 
there failed, and everybody that had any thing to do with it. 

Q. — They had no water-power ? A. — They had no water-power 
but a little brook that comes down there. 

Q. — How much did that establishment cost? A. — Over a million 
dollars. 

Q. — How much was it sold for at auction? A. — The real estate, 
I think, was sold for $25,000 or $28,000. 

Q. — And yet, with that great depreciation, you say that nobody 
has been found willing to go in there to manufacture any class of 
goods 03- steam ? A, — Yes, sir. It is not fitted for a woollen or 
cotton mill. It might be arranged for a cotton-mill ; but nobod3' who 
knew any thing about the cotton business would ever start a cotton- 
mill there. A machine-shop might go there ; but that has been tried, 
and failed. 
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Q. — What I wish to get at is this : if any manufacturing interest 
at Ballardvale has to depend entirely upon steam, according to your 
experience in the past, whether there is any prospect that a company 
would start up to keep the property? A. — Well, sir, I don't know 
what other people might do. I know what I would do : I would not 
start one up there. 

Q, — I want to ask you one other question with regard to the char- 
acter of your work-people. Do you ever have any strikes? A. — 
No, sir. 

Q. — Never have had one ? A. — No, sir. 

Q. — Are your work-people to an unusual degree permanent? Do 
they make homes there, build homes? A, — Yes, sir. 

Q. — What proportion of your people are people that have continued 
in your emploj' for 3'ears, and have little homes of their own? A. — 
I cannot exactly answer that. Right along in one row there are four 
or five widows whose husbands used to work in our mill, and there 
are some below ; but general I3', after persons come there, if they are 
good workmen and thrift}^, they put up houses of their own, and stay 
there. I have got some men now that I cannot discharge because 
nobody else would want them, th'ey have got so old. I have spinners 
there that I am paying men's wages, nine shillings a day, when I 
might put in boys for $1 or $1.25 a day. These men are not strong 
enough to operate a "jack" in the old-fashioned wa}', where the man 
had to run it up b}^ hand ; but now we have an operator that runs the 
jacks up, and all the workman has to do is to put on the spools, and, if 
a thread breaks, mend it. We do not intend to crowd our people at 
all : we want them to be good, tidy people, and make a good commu- 
nity for themselves. I have done every thing in my power to have it 
so. 

Q. — You have aimed to have a good class of people there, to have 
them thrifty, and induce them to make little homes of their own, and 
3'ou have succeeded? A, — Y"es, sir. As I said before, I have pro- 
vided all the amusements for them that are reasonable and right. In 
the winter season I have lectures, ten during the winter. I have run 
an adult school for two 3'ears. I found that some of the bojs who 
had been in our primary' district school some 3'ears ago were lacking 
in education ; and I started up a primary school for men, women, and 
children, two 3'ears ago. The first year it was ver3' largel3^ attended ; 
this last year not quite so well, — the new was rubbed off of it. That 
is the story of that village there ; and, as I said before, I should have 
been ver3' happ3^ to have had 3'ou gentlemen see it. 

Q. (B3' the Chairman.) — I understand that you pa3' the expenses 
of this school? A, — Yes, sir: the3' are not called upon for a dollar. 
As far as the librar3' is concerned, if the3^ abuse a book, their names 
are taken off of the list, and they cannot have another. 
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Q, (By Mr. Hammond.) — If 3'ou were mannfaeturing anj'where 
else, 3'ou would do the same thing, wouldn't 3'ou? A, — I don't 
know : it would depend upon where I located m^'self. 

Q. — Do you think that the prosperity of that village is any greater 
than would be the prosperity of an}^ other country village that had 
such management as 3'ours? A, — I think that tlie prospeint3" of an3' 
village depends upon the management. The3' are so near Boston, 
being within twent3' miles, that I can slip up there almost an3* da3' : 
that is a great thing. If I had to go to some place away from a 
large cit3', where nobod3' would be likel3' to come in a few years, and 
take the water awa3', it would make a great difference. I should not 
want to go to such a place : I would not go. 

Q. — What I want to get at is, whether that factory village is an3' 
better than an3' village of New England where such a factor3'^ is 
situated? A. — I don't want to blow mv own horn too much. 

Q. — I have no doubt 3'ou would sa3^ that it is. Now, what I 
want to know is, whether 3'ou do not think that it is largel3' due to 
your own individual management? A. — I think the success of any 
mill is largcl3^ due to the parties that run it. 

Q, — Now, I should like to inquire about this file-factory. I did 
not see that : where is it? A. — It is right at the depot, between my 
mills and the railroad. I am sorry to sa3' I have seen it a great many 
years. 

Q. — It went down when? A. — Ten years ago, I should think. 

Q. — What made it go down ? A, — Bad management. 

Q. — Anybod3^ take the water of the river awa3' from them ? A. — 
No, sir : the3' had no rights in the river. The3^ started there with 
steam-power. 

Q, {By Mr. Bailey.) — Did 3'ou ev^er have any estimate made of 
the amount of water that 3'ou require in your mill? A, — No, sir. 

Q. — Nor the amount that 3'ou use? A, — '■ No, sir : we take things 
as we find them, and do the best we can with them. 

Q, — About how much of the year are 3'ou in want of water now? 
A. — I told you how much I had to run that engine. 

Q. — Did you have water enough for your flannels at that time? 
A. — I don't think we stopped more than a few da3^s. We did the 
scouring one day, and the finishing the other. 

Q. (Bv Mr. BuLLARD.) — What is the proportion of 3'our product 
of white flannels to the whole product of the countr3', as near as 3'ou 
can estimate? A, — The onl3' other person who makes the same 
class of goods that I do is Mr. Gilbert, up at Ware. I understand 
he is running three sets on those goods. He has thirty sets of ma- 
chiner3^ running on dress goods and other things ; but mine is a 
specialt3\ 
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Q. — You make, probably, what proportion of the entire product 
of the countr}'? Is it four-fifths? A. — I think I make three-fifths 
certainly. Mr. Gilbert has made flannels for a great many years, 
and he makes them now because he simply wants to keep in the 
market ; but his other goods have been doing better for him. 

Q. — I suppose, if the reservoir that Cambridge proposes to make 
could be entirelj^ under your control in regard to letting out the water, 
you would look at it in a different light? ^. — Yes, sir: I should, 
decidedl}'. 

Q. — But you think, that, if it was not under your control, it might 
create trouble between you and the mill-owners below 30U? A, — If 
the mill-owners could have the control of the water, how it should go 
up and down, that would make a difference. 

Q, (By Mr. Smith.)— ^ You sa}-, if the water of the river is 
taken awa}', you could not manufacture 3*our present class of goods. 
Supposing 5'ou should run, the factory on cotton goods, or any other 
class of common goods, that would not require so much cleansing, 
and use steam for power instead of water? 'A, — I think we should 
have trouble in finishing our goods. 

Q, — That is not the point T am particularl}'^ aiming at. I want to 
know what prospect there would be of 3'our competing successfully, 
in running the factory on cotton, for instance, with the manufacturers 
in Lowell and Lawrence, who run by water? A. — We could not 
compete, sir. 

Q. — And the small margin of profit which is made ordinarily on 
those goods would be lost on account of the increased expense of 
manufacture by the use of steam ? A, — Yes, sir. 

Q. — So that you think that if 3'ou were obliged to give up because 
you could not use this water, and some other partj' should go into the 
manufacture b}' steam, they would probably succeed about as well as 
the file-factory? A. — Just about. 

Q. (B3' Mr. Hammond.) — Below you is what village? A, — The 
Smith & Dove Company Mill, they call it: Abbott Village, I think. 

Q. — What is the first one below 3'ou ? A. — That is Abbott Vil- 
lage ; that is the Smith & Dove Com pan}'. 

Q, — They run bj' steam partly? A. — Yes, sir : thej- have to do 
the same as we do. 

Q. — Do you know to what extent? A, — I don't know : they tes- 
tified last year to what extent. 

Q. — Who is below them ? A, — Mr. Stevens. 

Q. — He has steam ? A. — Yes, sir. 

Q. — What is that mill? A. — That is a flannel-mill; but he 
makes colored goods. 

Q. — What is Smith & Dove's business ? A. — They manufacture 
flax. 
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Q. — Wlio is below Stevens? A, — John Smith: the Smith & 
Dove Company run it. They have got a small village there. 

Q. — Frye Village? A, — Frye Village, jes, sir: just below 
Stevens. 

Q. — They run partly by steam? 4. — Yes, sir : they have put in 
steam in ease of a dry time. 

Q. — Can 3'ou give the amount of horse-power of those various 
mills in those four villages ? A. — No, sir. 

Q. — Do you believe that it equals five hundi-ed ? A. — I have no 
idea about it at all. 



TESTIMONY OF JAMES R. REED. 

Q. (By Mr. Poor.) — Are you familiar with the locality of this 
proposed basin in Billerica? A, — Yes, sir : I am quite familiar with 
all the meadow-land along the stream. 

Q. — Will you state what 3'our observations have been ? A. — In 

- • 

the first place, as a boy, I was very often fishing. I was brought up 
at m}' grandmother's, and used to go up and down the stream a good 
deal fisinng, and to a certain extent keep it up now ; and I should 
say that the stream through that region, much of it, certainly, has a 
very slight fall, and that anywhere along there, where the brook flows 
through the meadow, if the water at the brook should be raised eight 
ot ten feet above the present level of the brook, it would flow back 
over the meadows into the woods on the other side. The meadow 
there is from twenty to fifty rods wide, I should think, with woodland 
on the other side of it. There are one or two little streams running in 
with a very slight fall, and they run quite a ways back. Any attempt 
at damming that water there would inevitably throw it back into the 
woods. The bottom . there, as far as I have noticed it, is muddy. 
There are onl}^ one or two places where the bottom is hard enough to 
wade upon. In other places it is soft mud. I do not know a place 
there where it would' be safe to try to cross the stream. A man 
would sink six or eight inches, perhaps more, into the mud. 

Q. — How deep is the mud generally, Mr. Reed, if 3'OU know? 
A, — The mud in the meadow seems to be pretty deep. There are 
three little streams that I had in mj" mind, that run into this river, 
and the bottom of their channels would be a foot or a foot and a half 
below the top of the meadow. The bottom of these brooks is mud, 
not sand or gravel. 

Q. — You say the bottom of the Shawshine itself in most places is 
muddy ? A. — Yes, sir. 

Q. — How deep is the Shawshine in that proposed basin, as it now 
is? A, — There are twp pr three holes, as tjip boys call them, Tfhere 
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the water is from six to perhaps twelve feet deep ; but, as a rule, the 
water below the top of the bank wouldn't average over three feet. I 
don't think it would average as much as that below the top of the 
bank. 

Q, — How wide is the stream? A, — Perhaps, on an average, 
fifteen or twenty feet through the reservoir : I am speaking of this 
country now just through the reservoir. Above, it is not ver}' much 
different : the stream does not seem to be much wider after Vine 
Brook enters it than before. 

Q. — Do you think that would be a fit place for the storage of 
water for domestic uses ? A. — I think the persons who put it there 
would have to incur a great expense in taking out the trees that are 
there. I don't know how badly it would affect the water if the stumps 
were left in it. There would be a very large area of country that 
would have to be stumped over : I cannot sa}^ how large. As it is, I 
know the flat land runs back after it gets to the woods. 

Q, (By Mr. Smith.) — What is your employment? A, — I am a 
lawyer in Boston ; but I live in Lexington, and was brought up in 
that region. 

Q. — Can 3'ou make any rough estimate of what it would cost to 
take out and cart off that muck and mud? J[. — No, sir: I don't 
know any thing about that. I can only tell what I have observed along 
there. I have alwaj^s been in the habit of going up and down the 
river, especially as a young fellow. 

CrosS'Examijiation, 

Q. (By Mr. Hammond.) Mr. Reed, 3'ou are a lawyer? A. — 
Yes, sir. 

Q. — You have caught trout on that stream? A. — I have*: 3'es, 
sir, — a good many. 

Q. — The water appears to be prettj' good for that sortof fish to be 
in? A. — It is very good water. The upper branches of the Shaw- 
shine are very pure water, except Vine Brook :'that is not. 

Q, — Suppose you wanted to know whether it is practicable to 
build a reservoir there in the manner contemplated by the city of 
Cambridge, would you re\y upon your own judgment as a lawyer, 
aided b}^ what you have observed when catching trout on that stream, 
or would you rely upon the surveys of an engineer, and his opinion 
in regard to the matter? A- — Certainl3" not. I am merely giving 
you what I know about the character of the river. 

Q, — I suppose you would not say that the taking out of the mud 
would hurt the water any? A. — I would not. 

Q. — As to the expense or the practicability of taking out the mud, 
I suppose, as a lawyer, 3'Ou know nothing? A. — I know nothing 
whatever. 
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TESTIMONY OF NATHANIEL H. CRAFTS. 

Q. (Bj' Mr. BuLLARD.) — You reside in Boston? A, — Yes, sir. 

Q. — AVhat is jour occupation ? A. — Civil engineer. 

Q. — How long have you been a civil engineer? A, — Since 1850. 

Q. — Were you at one time the engineer of the city of Boston? 
A. — Yes, sir: for nine years, about. 

Q. — Have jou given special attention to the subject of water- 
suppl}'? A. — I have. 

Q. — During the time you were the engineer of the city and since? 
A, — Yes, sir. 

Q, — Now, will you tell us what the resources of Boston are in the 
matter of water-supplj- ; that is, how many gallons can she get, in 
3'our opinion, from the sources which have alread}' been granted to 
her, by a proper development of those sources? A. — You mean to 
include the Mystic as well as the Sudbury' and Cocliituate? 

Q, — Certainl}', sir. A, — INIy recollection is,, from the size of the 
basins and the average 3'ield that ma}- be expected from them when 
all the storage-basins are completed, that Boston ought to have, on 
both sides, somewhere about 60,000,000 gallons a da}'. 

Q. {By the Chairman.) — That is, when all the reservoirs are 
completed? A. — Yes, sir: the Sudbury basin, together with the 
new basin that is now being built, I reckon as good, the driest 3'ear, 
for 40,000,000 gallons. That is a low estimate. 

Q. -^ What is your estimate of the Mystic? A. — The Mystic has 
no large storage capacit3\ At the present time its capacit}' should 
be the same, according to its area, as the other basins. The area of 
the Mystic, I think, is about twent3'-seven square miles. 

Q. -^Properly developed, it would yield about 17,000,000 gallons 
a da}'? A. — Y'cs, sir. 

Q. — And then the Cochituate, is that usualh' reckoned at about 
18,000,000? 4. — It is put down at 12,000,000 in dry weather ; but 
it has been found good for 16,000,000 or 18,000,000. Those figures 
are given for a dr3' year. 

Q.— Allowing 40.000,000 for the Sudbury, 17,000,000 for the 
M3'stic, and only 12,000,000 for the Cochituate, would make a supply 
of 69,000,000? ^. — Then it was 70,000,000. 

Q. (By the Chairman.)— We may change the 60,000,000 to 
70,000,000 ? A, — Yes, sir. 

Q. — The present population of Boston is estimated at 360,000, is 
it not? 4.-362,000, I believo. 

Q, — That includes a part of the M3'stic district? A, — That in- 
cludes Charlestown. 

Q. — In your judgment, what is a proper water-suppl3' for a city 
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for all purposes? A. — My judgment is, from forty-five to fifty 
gallons. 

Q. — Per head, each day? A. — Yes, sir. 

Q. — Is there any reason why the Mystic system should be consid- 
ered as a separate system entirely from the Cochituate and Sudbury 
system? A. — None at all, that I see. That is, I presume you 
mean, is there any reason why the population now supplied by the 
Mj'stic cannot be supplied from the other side as well ? 

Q. — I mean this : there has been an effort made here to make it 
appear, that, if any thing happens to the Mystic as a source of supply, 
a new source must be found ; for instance, from the Shawshine. My 
question is, whether there is any reason yrky the Mystic, the Sudbury, 
and the Cochituate should not be united, so that there should be one 
system for the entire city ? A. — There is no difficult}' in the way : 
it would be merely a matter of the expense of making the connection. 

Q, — Has that subject been considered by tlie officials of Boston, 
to 3'our knowledge ? A, — l,t has been considered so far as to secure 
an Act of the Legislature authorizing such connection to be made. 

Q. — Do 3'ou remember what estimate Mr. Davis made as to the 
expense of that connection ? A. — I think it was $340,000 for a pipe 
large enough to supply the citj' of Cambridge. I have forgotteit what 
the size of the pipfe was now. 

Q, — That, of course, would be somewhat lessened bj' the fact that 
there is a sixteen-inch pipe now which connects with Cambridge, to 
furnish part of their suppl}^? A. — Yes, sir. 

Q. — The $340,000 was for pipe that would be employed to connect 
the two s^'stems, and also be employed to furnish the city of Cam- 
bridge with a sufficient supplj- of water? A. — So it was understood. 

Q, — In 3'our judgment, is there any reason why Boston should not 
undertake to indefinitely supply the city of Cambridge with water ? 
A. — I see none. 

Q. — How much water would flow through the sixteen-inch pipe 
which is now connected with the Cambridge S3'stem, leaving it con- 
nected in the manner in which it now is ? A. — That depends upon 
how the water is delivered. That pipe connects with the Cambridge 
distribution. Under the ordinary flow of water in pipes, it ought to 
be good for 2,000,000 gallons in twent3'-four hours. 

Q. — Do you understand that that is a sixteen-inch pipe ? A. — I 
understood the pipe that crosses the bridge to be a sixteen-inch pipe. 

Mr. Hammond. It connects with a twelve-inch pipe on the Boston 
side. 

Witness. That makes a diflference, of course. A twelve-inch 
pipe is good for about 1,000,000 gallons a da3'. 

Q. — How near the twelve-inch pipe in Boston, with which it is 
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now connected, is there a larger pipe ? A. — I cannot tell you. The 
large pipe, the new main, is laid in Beacon Street. This twelve-inch 
pipe, I take it, is a branch from that, running over as far as the 
bridge. I don't know what the distance is : probably it may be half 
a mile. 

Q. — Suppose that pipe, Mr. Crafts, were emptied into Fresh Pond, 
instead of connected with the Cambridge sj'stem ; that is, suppose 
that all the water which could run through it to the level of Fresh 
Pond, which is practicall}' the level of the sea, as I understand it, 
were allowed to run through, — what would the supply be ; that is, 
approximately? A. — That would be about double. It would be 
increased by the increased pressure, being delivered at a lower level. 
In the one case, the water would be delivered with a head of thirty 
feet ; and, in the other case, with a head of one hundred and twenty 
feet. Those differences would just about double the suppl}-. That 
is, if it was a sixteen-inch pipe, it would deliver, under one hundred 
and twenty feet head, about 4,000,000 gallons in twenty-four hours. 

Q, — Have j'ou made any figures showing what the water-shed of 
the Shawshine basin, as proposed b}' Cambridge, would yield on the 
basis of Mr. Wightman's estimate of ten and one-half inches of 
rainfall during the year? A. — Yes, sir: the basin is estimated as 
furnishing about 20,000,000 gallons a day ; but, if that were based 
upon a rainfall of twelve inches, the yield from that basin would be 
19,482,000 gallons per day. If the rainfall were reduced to ten and 
one-half inches, the amount would be 17,047,000. Then, if 1,500,000 
gallons a da}'^ were allowed to flow down the stream, as was proposed 
last 3'ear, it would leave the net capacit}' of the basin in a dry j-ear 
15,500,000. In that case, if Cambridge took 8,000,000, there would 
be 7^500,000 left for Boston. 

Q. — Could 3'ou give us some idea of the size of a stream, running 
as it would naturally run in the Shawshine River, of 10,000,000 gal- 
lons a day ? A. — That would have to be based upon a variety of 
assumptions. 

Q. — Well, assume that it were running through Mr. Bradlee's 
flumes, which I believe are about fifteen feet wide altogether, how 
great a depth would there be? A. — I think perhaps a fairer way to 
consider that would be to consider it as an open canal, or racewaj^ 
and to assume a vclocit}- of flow which is common in rivers of that 
kind, which would be a surface velocity of two feet a second. Under 
those conditions, if the water were running five or six inches deep, 
the channel would have to be fifteen feet five inches wide. That 
would be the size of a stream flowing 10,000,000 gallons a da}^ sup- 
posing the velocity of it to be two feet per second. Of course, if the 
depth were increased to oije foot, the width would be decreased to 
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7.71. I think it is fair, however, to say, that the natui'al flow of the 
stream would not correspond with that condition, owing to the fact of 
the frequency of dams on the stream. The fact that the whole stream 
is a series of mill-ponds makes the flow, of course, ver}' unequal. 
Sometimes it is large, and sometimes it amounts to nothing. The 
water is comparatively still ; but I could see no other way to give the 
Committee or the gentlemen an idea of what the volume of water 
would be, than to assume a canal of a certain size, a certain depth of 
water, and a certain velocity of run. 

Q. (By Mr. Smfth.) — Do you make any allowance, Mr. Crafts, 
for the feeding of the stream, for the absorption of water by the banks 
of the stream, and for evaporation ? A. — No, sir. 

Q, — Would not that amount to considerable in warm weather? 
A. — The evaporation from water-surfaces? 3^es, sir. 

Q. — Take the bed of a river where there has been but little water 
flowing in the spring, and the banks of a stream, as that stream flows 
along, does not the stream itself have to be fed, to some extent, by 
the water that flows through it? A. — It is alvva3's so, I believe. 

Q. — The evaporation and feeding of the stream would detract, 
then, somewhat from 3'our calculation ? A. — I think that the feed- 
ing of the stream would exceed the evaporation ; and, taking the two 
things together, they would verify the statement. 

Q, (B}^ Mr. Bdllard.) — Would the storing of this body of water 
in such a reservoir tend to make the quality of the water better or 
worse? A, — It would probably tend to the discoloration of the 
water for a time, — to a loss in the pnrit}" of color. It depends upon 
how the basin is constructed, I suppose. If the dam were built so as 
simply to overflow the soil in its present condition, and much of that 
soil is peat}' or bogg}*, and covered with leaves, the water would be 
discolored for a number of j'ears. 

Cross-Examination. 

Q. (By Mr. Hammond.) — Have you looked into Mr. Barbour's 
plans on this matter at all? A. — I have examined this plan here. 
I have not seen all his plans. 

Q. — Is there any thing impracticable about it, that 3*ou can see, 
considering it now simply as a water-supply for the cit}' of Cambridge? 
A. — Oh, no. 

Q. — Have you paid anj^ attention to Mr. Barbour's estimates as 
to the cost of construction? A, — I have looked over his estimate 
on the dam. I think we agree very nearl}^ upon that. The other 
parts of the work I have seen no details of whatever. 

Q. — Well, from such parts of the plan as 3'ou have examined, 
would 3'ou, or not, have confidence in Mr. Barbour's judgment about 
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the other parts? A. — I should, certainly; and the only point I 
have in m}^ mind is as to the allowance that should be made for clear- 
ing the basin. To what extent that would be necessary I don't think 
that either of us know. 

Q, — Would 3'ou suppose that a cit}' about to erect a reservoir for 
the purpose of supplying water to its inhabitants to drink would erect 
one that would make the water any worse than it was before, if it could 
help it? A. — I should suppose not. 

Q. — From 3'our knowledge of that basin, is there an}^ difficulty in 
storing water there for drinking purposes, as well as in any other 
basin that you would be likely to find ? A, — I am not familiar with 
the basin at all. 

Q. — The storing of water in basins is a common method of sup- 
plying cities, is it not? A. — I do not know whj- it should be any 
different fiom the other river-basins in Massachusetts. 

Q, — Can you indicate to the Committee how fast two feet a second 
is by the movement of your hand? A. — I don't know that I could 
any better than you or any member of the Committee. 

Q. — If 10,000,000 gallons of water should go by Mr. Bradlee's 
mill, it would make a stream fifteen and a half feet wide and six 
inches deep, running two feet a second? A. — Yes, sir. 

Q. — That is a good deal more than goes by there now sometimes, 
isn't it? A. — I don't know : I never have made any gaugings there. 

Q, — Do 3*ou know what the dry- weather flow of the Shawshine is? 
A, — I don't. 

Q, — Have 3'ou any doubt, from such investigations as you have 
made, and from the information that you have, that it is frequently 
less than 10,000,000 gallons a daj- at Mr. Bradlee's mill, — that is, 
in dry times? A, — I can't say as to his mill. At the point where 
3'ou propose to take the water, I should suppose, in an extremely dry 
time, it would be as low as five or six millions. 

Q, — And, of course, in an ordinarily dry season, there would be 
many times when it would not be equal to 10,000,000 gallons there, 
would there not? A, — Very few^ I think. 

Q. — Now, between the point where we should let out the 10,000,000 
gallons and Mr. Bradlee's mill, what is the distance? A, — I should 
think it was between four and five miles. 

Mr. Hammond. Our engineer sa^'s, as the stream runs, it is six 
and a quarter miles. 

Witness. I merely judge bj' the proportions [looking at the plan]. 

Q. — Now, between, those two points, water comes into the Shaw- 
shine from the water-shed and small streams and ponds, I suppose? 
A, — Certainly. 

Q. — And you say, that, in an extremely dry time, 3'ou have no 
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doubt that there are days when no more than five or six million gallons 
go by the point where we propose to let out 10,000,000 gallons? A. 

— I say, in a very extremely dry year. Perhaps I ought to state that 
that is not based upon any observations in that valley. 

Q. — But from your general knowledge ? A, — From observations 
made in other river valleys as to the flow of water, and considering 
the extremely drj'-weather flow. 

Q. — You wrote this pamphlet for the town of Watertown that I 
hold in my hand, did you not? A. — Yes, sir. 

Q. — And 3'ou have actually devoted a good deal of time to the 
consideration of this question in this vicinity, have you not, as a 
practical engineer, for the purpose of telling people what to do? A. 

— Yes, sir. 

Mr. Hammond. This pamphlet was written in 1874 ; and I desire 
to call the attention of the Committee to the remarkable accuracv of 
Mr. Crafts's estimate about the supply that would be needed in Cam- 
bridge. 

Q. — In 1874 you estimated that in 1880 Cambridge would have 
51,514 inhabitants, as I sec by this table. The census shows that 
that estimate is within two or three hundred of the actual number of 
inhabitants. You made an estimate that Cambridge, at fift}* gallons 
a head, would require 2,575,000 gallons of water a day? A. — Yes, 
sir. 

Mr. Hammokd. That is almost exactly our consumption for 1881. 
It is remarkably near. Now, the table goes on and gives the esti- 
mated quantity which Cambridge will require up as far as 1925 at fifty 
gallons a day per head, and at sixty gallons a day per head. Of course 
the estimated part of it is simply the population : the rest is a mere 
matter of multiplication. 

Q. — Have you had anj* reason to change your views as to that 
table since 1874, when 3'ou prepared it? A» — You mean, in regard 
to the estimate of population ? 

Q. — In regard to what Cambridge would require for water-supply, 
if we are going to have new railroads, and all that. A. — No, I have 
had no occasion to change it. 

Mr. Hammond. In the 3'ear 1890, which is only eight years from 
now, Mr. Chairman, this estimate calls for 3,848,000 gallons per day 
for Cambridge, at fifty gallons a head. This table is contained on the 
twenty-ninth page of Mr. Crafts's report to the committee appointed 
by the town of Watertown on the subject of water-supply and drain- 
age, and I should like to say that I will allude to that table in the 
argument. I do not care to put it in, because it is simply a matter 
of fi&;ures. 

Q. — Do you think it is safe for a city situated as Cambridge is to 
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rely upon a supply of less than fifty gallons per head a day ? What 
I mean to ask you is this : if it was your duty to look for a water- 
supply for Cambridge, would you deem it safe to rely upon a source 
which would yield less than fifty gallons per head a day? A, — No, 
sir. 

Q. — I suppose, practically, it would be one of those questions 
where you would hardly think it safe to rely upon less than sixty 
gallons, would you ? A, — I think it is best to be on the safe side. 
In seeking for a source of supply, I think it is very undesirable to 
have' a source which is just equivalent to the requirements : it is better 
to have a large surplus. 

Q. — That is not practically the way that such questions are con- 
sidered by municipalities, is it? A. — No, sir. 

Q. — As I understand you, you see no practical diflSculties here in 
allowing 10,000,000 gallons to flow from that reservoir every day 
under the plan of Cambridge? A. — No. 

Q. — Is it not frequently the case ttiat dams are constructed upon 
streams by mill-owners themselves, for the purpose of equalizing the 
flow ? A, — I presume it is. 

Q. — Don't 30U know, as an engineer, that it is, and haven't j'ou 
ever had occasion to do it? A, — Yes, sir, it is. I never have had 
occasion to do it. 

Q. — Can you tell us the amount of available water-power there is 
on that stream for those four villages? A, — I have never made any 
estimates. I don't know what the fall is. 

Q. — Have you been down tiiere to look at it enough so that j'ou 
could give a sort of rough' estimate? A. — I haven't made an esti- 
mate that I should have any confidence in as to the water-power. 

Q. — I suppose there are mills in Lowell where the}' have fifteen 
hundred horse-power, are there not? -4. — Yes, sir. 

Mr. Hammond. I don't know but my friends on the other side 
-will concede that the water-power probably does not exceed five hun- 
dred horse-power in those four villages. I think that was about the 
substance of the testimon}' last year. At least, I made that state- 
ment in my argument, and I know I never make any statement in 
argument, especially when the evidence is before those to whom I am 
talking, which would not be sustained by the evidence. I have not 
examined that evidence, though, recentl}'. I will ask my friends if 
they knptw what the water-power is ? 

Mr. Morse. I do not. 

Mr. Hammond. Do you, Mr. Poor? 

Mr. Poor. I do not. 

Q. — <^Do you know, Mr. Crafts, anybody who does know what the 
water-power is on this stream ? A. — I do not. 
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Q. — What is one horse-power? How do engineers describe it? 
A. — Wh}', it is a power that is sufficient to raise 33,000 pounds 
one foot high in one minute. 

Q, — You were asked about the discoloration of the water by stor- 
age. You have no reason to believe, I suppose, that the storage of 
that water would Imake it less clear than it is now, — I mean, if the 
basin is properlj^ prepared? A, — If the basin is properly prepared, 
— no, sir. If it is merely flowed, as thej^ do in building reservoirs 
for mill purposes, I think the water would be discolored. 

Q. — But any such measures as 3'ou would recommend, as an en- 
gineer, to be taken in building a reservoir for water to be used for 
drinking purposes, would not be likely to make the w^ater any less 
pure than it is now? A, — No, sir. 

Q. (By Mr. Morse.) — Would 3'ou recommend the citj^ of Cam- 
bridge to-day to build this basin, and carr^y out the plans necessary 
to connect that river with Fresh Pond, and then permit 10,000,000 
gallons a day to flow down from that? Do j'ou think it would be a 
wise way to provide water for Cambridge, — I mean, wise from an 
economical point of view? A. — I don't know that I understand 
3'our question. 

Q, — Well, I mean, taking all the conditions that 3'OU understand 
to exist to-da}', — taking the need of Cambridge for an additional 
water-supply ; taking the opportunity, such as 3'ou understand it to 
be, for Cambridge to get water from Boston ; and then taking the fact 
that they can, if the}- get this bill, build the dam that is proposed by- 
Mr. Barbour, and then, having built it, they are to guarantee that 
10,000,000 gallons shall run down from it, and the\' are to have the 
benefit of the balance, — I want to know whether or not you would 
recommend it to the city of Cambridge to-day as a wise expendi- 
ture, taking everj' thing 3'ou have heard into account? A. — Look- 
ing at it in this waj^ I should think, if the citj^ of Cambridge could 
secure a supply of 8,000,000 gallons a day of good, pure water, at an 
expense of S700,000, it would be a good investment : it would be a 
desirable thing. 

Q. — You do not understand that $700,000 covers the entire ex- 
pense, do you? A. — That has been reported. 

Q, — That is the engineering expense, as I understand: it makes 
no allowance for mill damages, or any other damages that maj' 
be claimed. A, — I do not understand that the letting down of 
10,000,000 gallons has any thing to do with the estimate of cost. 

Q. — No. I understand Mr. Barbour to say that he assumes that 
it would cost $700,000 to do the necessary work upon the land, build 
the dam, and lay the pipes to connect the reservoir with Fresh Pond. 
A, — Yes. 
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Q. — And that does not include any allowance for damages to be 
paid the mill-owners, or anybody else who is affected ? A. — I under- 
stand that to be so. 

Q. — Now, taking into account that uncertain element, which must 
be some amount, and may be a very large amount, — taking that into 
consideration, and considering the opportunity, which you under- 
stand exists, for making an arrangement with the city of Boston for 
water, would you advise the city of Cambridge to enter upon this 
plan of taking the Shawshine ? A. — I have the same views which 
I had last year upon that point, — that, in my judgment, it is for the 
best interest of the city of Cambridge to take her supply of water 
from Boston. 

Q. — Then, of the two plans, supposing that either was feasible, 
looking at the question, and taking every thing into account, you 
would recommend taking water from Boston rather than from the 
Shawshine ? A. — Yes, sir. 

Q. — Have you any doiibt that water could be obtained cheaper 
from Boston than it could be by this plan from the Shawshine? 
-4. — It depends entirely upon what sort of a contract could be 
made. Equitably, I think they could be furnished cheaper by the 
city of Boston than they can get it from the Shawshine. 

Q. — That is what I mean. I mean, assuming that the citj' of 
Boston will sell water at what would be a fair rate, taking into 
account the actual expense ? A, — I think a rate could be adjusted 
that would be equitable to both parties, that would be a benefit to 
Boston, and cheaper for Cambridge ; but that would be entirely dif- 
ferent from the contracts which Boston already has in existence with 
other places. 

Mr. Bailey. Which Boston did not make. 

Q. — Let me suggest this to you : Supposing both cities desired 
to deal with the matter fairly, as I have no doubt they would, but 
should not be able to agree upon the terms, have you any doubt 
that competent men could be found who would be able to arbitrate 
upon that question, and fix some rate which it would be advisable 
for Cambridge to pay, rather than to take water from the Shawshine ? 
A, — I have no doubt of it. 

Q. (By Mr. Bailey.) — In the estimate which you gave of the 
cost of the connection between the Sudbury and the Mystic systems, 
3^ou took, as I understand, the estimates of Mr. Davis ? A. — Yes, 
sir. 

Q. — You have not considered, have you, the increased cost of 
iron and labor, at the present time, over what it was then ? A, — 
No, sir : I did not give that estimate as the present cost. 

Q. — You do not see any reason to differ from Mr. Wightman 
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when he says that the cost at the present time would be about half 
a million ? A» — I think the difference in the price of iron at the 
present time amounts to something like thirteen dollars a ton, — 
about thirty-three per cent, more than at that time. 

Q. — About a third more than it was then ? A, — Yes, sir. 

Q. — Then you do not see any reason to differ from Mr. Wight- 
man as to the cost at the present time ? A. — I thought it was a 
large estimate when he made it at the time; but I have not gone 
into any figures. Probably it would be between four and five hun- 
ored thousand dollars. 

Q. — You base your estimates of the water-shed, or of the storage 
capacity of the Sudbury system, the Mystic system, and the Shaw- 
shine system, upon the surveys made by the Boston Water Depart- 
ment, I suppose? A. — Certainly. 

Q. — And, as I understand, you differ from Mr. Wightman's esti- 
mate in this way,. — you make the storage capacity of the Sudbury 
and the Mystic more than Mr. Wightman does, and the storage 
capacity of the Shawshine less, basing them both on the same 
surveys, do you not? A, — No, sir: I merely give the statement of 
the Shawshine on Mr. Wightman's last figures, based on the drj^'year 
of 1880. The other estimates are estimates which are considered 
safe for an ordinary dry year. 

Q. — So that you and Mr. Wightman both start with the same fig- 
ures, on the same basis, in making your estimates, do you not? A. 
— Yes, sir. 

Q. — And in one case, in the case of the Sudbury and the Mystic, 
you make the storage capacity more than he does, and in the case of 
the Shawshine you make it less than he does, do you not? A, — I 
have not compared my figures with his. I gave them just as I have 
them here. 

Q. — You give the Sudbury as 69,000,000, and he makes it 
64,000,000 or 66,000,000 ? ^. — Yes, sir. 

. Q. — You make the Shawshine 15,000,000, and he makes it 
20,000,000? * ^. — Yes, sir. 

Q. — Now, sir, whether, in your judgment, it would be more eco- 
nomical, and a better business arrangement, for Cambridge and 
Boston both to take that river, than it would be for Cambridge 
alone to take what sh^ asks for? A, — No, sir: I don't think it 
would. 

Q. — Well, sir, will you give 3'our reasons why 3'ou do not? A. — 
I do not think it is policy for either of them to take it. 

Q. — I am not putting that question : I am supposing that either 
of them is to take it. If the river is to be taken at all, would it not 
be better for the two cities to take the whole, and pay for it on the 
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basis of three-fifths for Bostx)n, and two-fifths for Cambridge, than it 
would be for either of them alone to take part of it? A, — It may 
be better, as a matter of dollars and cents, as between the two parties. 

Q. — Is it not better, then, that the two cities should take it to- 
gether, in that proportion, than that Cambridge should take it alone, 
as she asks to do by this bill? A. — Of course it is. 

Q. (By Dr. Hodgkins.) — Have you made any estimate about the 
cost of excavating the basin of this reservoir ? A. — No, sir : I have 
no means of knowing how much should be excavated. 

Q. — It is reported here that the mud is from one to five feet deep 
over a large part of this surface. That would all have to be removed, 
or ought to be, ought it not ? A. — I should say that all tlie peat 
would need to be removed. Generally, in such basins as that, all 
the cleaning up that is done is cutting down the trees and bushes, 
taking out the stumps, and removing all the objectionable soil and 
vegetable matter. Clean earth or loam is not objectionable. 

Q. — You would take off all the turf ? A. — Yes, sir. 

Q. — Over that whole 800 acres, that would be quite an expensive 
piece of business, wouldn't it? A. — Yes, sir, it would. 

Q. — Have you made any estimate of the cost? A, — No, sir. 

Q. — Could 3'ou give any idea of what the cost would be of remov- 
ing the turf and stumps from such a surface as that? A, — I should 
not want to give an estimate on that. 

Q. — Well, can you give us simply an approximation ? A, — I 
think it might cost $150,000 to $200,000. 

Q. (By Dr. Ingalls.) — What is it worth a foot to remove such 
material? A. — That depends upon circumstances. I should say 
twenty-five cents, perhaps less, if there is a favorable place for depos- 
iting it. In some instances, this material is of value. I know, when 
we built the Chestnut-hill Reservoir, we took the soil off to the depth of 
five feet out of the small basin. A large part of that was carried oflT 
bj" farmers, who came there during the winter with their teams, and 
took it off for their own use in compost-heaps. 

Q. (By Mr. Hammond.) — I understood 3'ou to saj- that you 
thought if Boston would sell Cambridge water upon an equitable basis, 
it would be cheaper for Cambridge to pay Boston than to go to the 
Shawshine? A, — Yes, sir. 

Q. — Suppose Boston will not do that, what could Cambridge do? 
-4. — They must get a supplj- somewhere. 

Q. — Well, where? A, — The Shawshine is one very good source, 

Q. — Would you recommend the city of Cambridge to go there ? A. 
— Not without further examination ; not without looking at some 
other sources, perhaps. 

Q. — But, £|,s ftt present advised, the Shawshine is as proper and 
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practicable a place as any, is it not? A. — So far as the quality of 
the water is concerned, and the quantity. 

Q. — You also stated that you thought the contracts which Boston 
made with other cities were not equitable, as I understood you? -4- 
— I think they are not equitable. 

Q. — Now, suppose you were looking out for a water-supply for 
Cambridge, and suppose you were aware of the fact that the authori- 
ties of Boston had a notion that their water was a little short, and 
from what knowledge you have of them generally, would you advise 
the city of Cambridge to rely for a water-supply on a contract that 
she could make with Boston, or would you advise her to go on her 
own ho6k? A. — I think she could make an arrangement with 
Boston that would be reasonable and just to both parties, and to the 
advantage of both parties. 

Q. — Well, suppose she thinks she cannot? A, — I think I have 
answered that question before. If she cannot, she must go some- 
where else. 

Mr. MoBSE. Not if she thinks she cannot. 

Q. (By Mr. Bailey.) — What are these contracts that Boston has 
made with other parties that are not equitable ? A, — I think they 
are inequitable as to the amount which the parties pay. 

Q. — With what cities has she made contracts ? A. — Chelsea, 
for instance. I speak of the Mystic contracts. 

Q. — I want to know what contracts Boston has made with other 
parties that yoxx do not consider equitable. You give Boston the 
name of being inequitable in regard to contracts for supplying water 
to other places. I want to know what you base your opinion upon. 
A. — I know of no contracts which the city of Boston has made. 
I merely refer to the contracts which the city of Boston inherited. 

Q. — Then you have no reason to judge that Boston is not ready 
to make an equitable contract with the city of Cambridge ? A. — I 
have no reason to think so. 

Q. — Don't you know that Boston has tried to have those contracts 
modified, and the other parties would not agree to it ? A. — I never 
heard of that. 

Q. — Now, do 3^ou know this : that during the dry season of last 
year, or the year before last, when there was such a terrible want of 
water, the city of Boston supplied the Jamaica Pond Aqueduct Cor- 
poration on terms that were perfectly satisfactory to them and to 
the people there ? A. — I heard so. 

Q. — There was never any complaint from anybody about that, 
was there ? A, — I have had no occasion to hear of any. 

Q. (By Mr. Hammond.) — Is not the president of the Aqueduct 
Company one of the Water Commissioners of Boston ? A, — No, 
sir. 



165 

Q. — Well, one of the leading ofl9cers there? A. — I believe one 
of the Water Board is interested in some waj' in Jamaica Pond. 

Q. (By Mr. BAiLsr.) — Will you tell us how? You say you 
believe he is. 

Mr. Morse. I know, I regret to state, that one of the members 
of the Water Board is a large stockholder in the Jamaica Fond Cor- 
poration. 

Q. — Was not this contract with the Jamaica Pond Aqueduct 
Company made with the approval of the city government of the city 
of Boston? A, — Yes, sir. 

Mr. Hammond. On the recommendation of the Water Commis- 
sioners. 

Mr. Morse. I want to explain what I said. I agree with brother 
Bailey entirely in believing that the city of Boston would make an 
equitable contract with the city of Cambridge or anybody else ; but 
I also wish to sav, in reference to this action towards the Jamaica 
Pond Aqueduct Compan}"^, that I do not understand that it was under 
any vote of the "City Council, but was a private arrangement between 
the Water Board and that companj', and that one of the members of 
the Board is a large stockholder in that company. 

The Chairman. With the approval of the committee to whom the 
city government delegated its power beforehand ? 

Mr. Bailet. Yes, sir. 

Mr. Morse. I presume so. I do not want to make any imputa- 
tion that it was not authorized. 

Mr. Bailet. That is the only contract that the city of Boston has 
ever made with any outside parties to supply them with water. 



TESTIMONY OF GEORGE H. TORR. 

Q. (By Mr. Morse.) — You are the. treasurer of the Smith & 
Dove Manufacturing Company ? A, — I am. 

Q. — Which has two mills upon the Shawshine River ? A. — Four 
mills : two mill-privileges. 

Q. — They have two villages there? A. — Yes, sir. 

Q. — The business of that company is flax-spinning? A. — Yes, 
sir. 

Q. — It is a very old establishment, is it not? A, — Yes, sir: 
they have been spinning flax there since 1835 ; and the same parties 
have carried on the manufacture of machinery since 1824. 

Q. — You testified last j^ear that you required three or four million 
gallons of water a day for bleaching purposes ? A. — I testified that 
we were using two millions a day at Frye Village. 

Q. — My question was, as I have it here in the report, " Then you 
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would need at least four million gallons a day at those two places for 
bleaching purposes alone? '* and your reply was, " Yes, sir." A. — - 
I do not claim that we need more than two millions for bleaching 
purposes at Frye Village. We are not bleaching at the other village. 

Q. — The special question that I want to ask you is this : 3'ou have 
heard the statement here of the proposition of the city of Cambridge 
to let 10,000,000 gallons a daj' run over the dam. I want to know 
what your judgment is as to the amount of that water that you would 
get at your mills ? A. — I am not able to say in regard to that. I 
think that a great proportion of it would be soaked away and evap- 
orated in dry weather. 

Q. — Would you get at your mills any thing like 10,000,000 
gallons a day? A. — I have no idea that we would. 

Q. — How, in your opinion, would 10,000,000 gallons a day com- 
pare with the dry-wealher flow of that stream? A. — I don't think 
it is anj' larger, except in extraordinary cases. I understand that 
Mr. Hammond claims that this reservoir is going to be a great bene- 
fit to Andover, because it is going to insure that the river shall never 
flow less than 10,000,000 gallons a day at that dam ; but I think the 
benefit will be very small, because it is very seldom it falls below 
that, — only in extraordinary ^^ears. 

Q. — What do you estimate to be the ordinary dry-weather flow of 
that stream? A. — I never had it measured: I don't know. This 
opinion that I have in regard to it, I have made up from the figures 
given to the Committee by Mr. Carter and Mr. Barbour. 

Q, — Have you made some figures from what has been stated here 
to this Committee? A, — Yes, sir. I will say that Mr. Carter 
stated in his evidence before the Committee last year, that the year 
1880 was an extraordinary year; that their pond went lower then 
than ever before. He also said that the rainfall of that year was 
33.31 inches, and that the average rainfall is 48 inches, — that is, the 
average rainfall is 44 per cent, larger than the rainfall of 1880. Now, 
I understand Mr. Barbour to say in his testimony this year, that the 
lowest measurement he found at any time in 1880 at the place of 
their proposed dam was 8,000,000 gallons. Now, add 44 per cent, 
to that, and you get 11,500,000 as the extreme lowest point in an 
average year. Mr. Barbour also says in his testimony last j'ear 
that he found the fiow in July to be from 10,000,000 to 12,000,000. 
That was an extremely dry year. Add 44 per cent, to that, which I 
think is a proper allowance to make for an extraordinary season, to 
bring it up to an average season, and it would give a flow at the 
corresponding season, in an average year, of from 14,400,000, I 
think it is, up to 17,000,000, at that season of the year. 

Q. — In other words, you would assume that the dry- weather flow 
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there exceeds rather than falls below the amount of 10,000,000 that 
they propose to let flow down the river? A, — I would, except in an 
extreme year, which would come once in twenty or thirty years. 
That is, if it fell below 10,000,000 in an ordinary year, it would be 
only for a very short time. 

Q. (By the Chairman.) — Do you remember what time that meas- 
urement was made in 1880? A, — I think it was in June. That 
was the lowest he found during the year, and he made measurements 
every month. For these reasons, I think that the guaranty of 
10,000,000 gallons a day is not worth any thing to Andover practi- 
cally, — that we should have so little use for it, that practically it 
would not amount to any thing. 

Cross-Eocamination. 

Q, (By Mr. Hammond.) — Mr. Torr, as I understand your figur- 
ing, you have, found the lowest flow that Mr. Barbour reports, and 
then 3'ou have made a sum in what we boys used to call the Rule 
of Three, — as the whole rainfall for that 3^ear is to the average rain- 
fall, so was that measurement on that day in July to the same day in 
July of an average year ? That is about the principle you have gone 
on, isn't it? A, — I assume that the flow of the river depends 
entirely upon the rainfall ; that, if there was no rainfall, there would 
be no river there. When there is a heavy rainfall, there is a large 
river. Therefore I infer that the proper way to bring that up to an 
average j^ear would be to add the percentage of rainfall on an average 
year to the percentage of that year. It would have a direct effect 
upon the river, of course. In that way I undertake to bring the 
river to the average flow in an average year. 

Q. — All that rainfall might have been early that year? A. — 
Neither Mr. Carter nor Mr. Barbour states that. We have only the 
figures of that year. 

Q, — You have used some of this water for bleaching purposes ? 
A. — Wehaveij^es. 

Q, — Will 3'ou state the size of the basin in which you bleach? 
A. — We bleach in tubs. The washing is what we use water for 
mostl}^ washing the chemicals out. 

Q. — You wash where ? A. — In running water, in a trough. 

Q. — How does the water get into the trough ? A. — It goes 
through an aperture in the bulkhead of the mill. 

Q, — How large ? A. — I never have measured that ; but I think 
it is about a foot square, and some foot and a half or so below the 
head. We also have a pipe, a three or four inch pipe, with a head of 
some four or five feet, if I remember correctly. I am not positive 
about these measurements, never having had my attention called par- 
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ticularly to them. Mr. Dove's testimony was given in that respect 
last year. I think Mr. Dove was in error in stating that the head 
was one foot. I think he told me afterwards that it was one foot to 
the top of the hole. The head would be an av^age to the middle of 
the hole. 

Q. — How do yoQ get at those 2,000,000 gallons a day that you 
8&y you use for bleaching purposes ? A, — I get that from informa- 
tion that I picked up about the works there. I never measured the 
hole myself. 

Q. — How do you fix on 2 and six ciphers instead of any other 
number of ciphers ? A, — Because I suppose that is about the num- 
ber of gallons that run through that hole. 

Q. — Can you tell me the precise calculation ? A. — I can make a 
calculation based on the evidence given this year. They tell us that 
10,000,000 gallons a day are equal to the flow over a dam a foot 
high and five feet wide. Cut off a section of that, of a foot, and you 
have a flow of 2,000,000 gallons, with no head except a six*inch head, 

— a flow of a foot deep over the top of the dam. 

Q. — How much is your water-power? A. — I don't know. At 
our lower mills the fall is six feet ; at the upper mills the fall is thir- 
teen feet. The same wat^ would give us double power at the upper 
mills. 

Q. — Have yoi^^nevcr made an estimate of your water-power ? A. 

— I have not. 

Q. — Have you put in steam? A, — We have put in steam to 
assist the water. 

Q. — In both mills ? A. — Yes, sir. 

Q. — What horse-power have you by steam ? A. — We have at 
the upper village about 150 horse-power. 

Q. — Will that run the mill? A, — I think that has run the mill 
a short time ; but I am not sure that all the machinery was on. 

Q. — You appear to have a mathematical turn of mind : can you 
tell me if you ever made up your own mind in any respect as to the 
amount of water-power you have there in those two mills ? A.^— No, 
sir, I have not. I never have had any occasion to figure it up. I am 
busy about other things. 

Q. — Didn't you have occasion to figure it up when you put in 
steam ? A. — That was put in before I went there. 

Q. — How much have j'ou used steam during the last year? A. -— 
I am not able to say. In an extraordinary dry year we run steam 
nine months to assist the water. Sometimes we have run steam onlv 
one or two months. We run steam only a very few months last 
year. 

Q. — Mr. Bradlee says he has run steam six months this last year : 
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do you think you have run it that length of time? A. — I don't 
know how much we have run it. 

Q. — Can you give us any idea about it ? A. — No, I cannot. I 
only know that we run it nine months once in an extraordinary year, 
and we have run it as low as three months* 

Q. — Did I understand you to say that you use the water now for 
bleadiing ? -4. — Not at Abbott Village. We use the water at Frye 
Village for bleaching. 

Q, (By Mr. Bailbt.)-— In ordinary dry seasons do you supple- 
ment the use of water with the steam-engine at all? A. — We sup- 
plement the water at Frye Village at nearly all times with the steam- 
engine, except in the spring, when the water is high. At Abbott 
Village we put on the engine so as to keep the water at the top of 
the dam. 

Q. — Then, do I interpret the course of your answers correctly 
when I think that 3'ou regard diminishing the water of your stream to 
10,000,000 gallons a day as substantially the same as taking the 
whole thing? A. — It would not be worth much. It would be 
reducing it below what it is now a great deal. Instead of its being, 
as Mr. Hammond claims, a benefit to the stream, I think, except in 
the driest seasons, it would reduce it more than it is now. 

Q. (By Mr. Hammond.) — Do you know any other stream that has 
less water at its mouth than four or five miles up ? A, — I suppose 
all streams have less water at their mouths, because it is continually 
evaporating. 

Q. — Rivers grow smaller as they go towards the sea ? ^. — They 
would, if no springs came in. 

Q. — Do you believe that there would be less water in the river at 
Frye Village than ten miles up the stream? A, — I believe, in a very 
dry season, when the banks of the river are partially exposed, the 
water would soak away in the banks of the river to a great extent. 

Q. — Will you please answer my question, whether you think there 
would be any less water at Frye Village than there would be at that 
reservoir? -4. — I will say this : that I think that giving 10,000,000 
gallons in a little stream, and letting Capt. Bradlee wash in it, and 
Mr. Stevens wash in it, by the time we could use it, it wouldn't be 
worth much to us. It would be like a dirty tub of water. 

Q. — Do you decline to answer my question? A. — I think the 
water would be smaller at Frye Village than above, because there are 
no small brooks coming in. 

Q. — Your observation is, that the nearer 3'ou get to the mouth of 
a river, the less water there is? A, — Where there are no brooks 
coming in. 
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STATEMENT OF CHARLES H. CLARK. 

I have a mill at Bedford, on the Shawshine, for grinding corn and 
sawing lumber, and a eider-mill ; and I would say that it is a farming 
section there where I am located, and the farmers feel, that, if that 
mill-privilege were destroj'ed, they would have to go a great distance 
to mill, and would have to pay more to get their work done, which, I 
think, is very true, — that they would have to do one or the other of 
those things. I believe that is all I have to say. 

Q. (By Mr. Hammond.) — Is your mill included in the territory 
that it is proposed to take for a reservoir? A, — I don't know 
exactlj' : I should think not. A question might arise there, if I was 
allowed to run. There is considerable refuse matter that goes into 
the stream now. 

Q. — From the cider-mill? A. — From the cider-mill and saw- 
mill, and my house and stable. The banks are quite steep, so that 
it has no chance to soak into the ground before it goes into the 
stream ; and, furthermore, in the course of the year, there are thou- 
sands of horses there, that are standing from one hour to two hours, 
and their droppings, of course, go directly into the stream. 

Q. (By Dr. Hodgkins.) — The sawdust, of course, could be kept 
out? A. — It is mainly kept out; but still there is a great deal 
that works in. In the cider-mill, some years, there is a large amount 
of apple-pomace, which goes directly into the stream. I consider 
it a great convenience to dispose of it in that way. 

Q. — Yes; but 3'ou could keep it out, of course? A, — I could, 
by going to a large expense for carrying it away. 

Q. — It is not worth any thing to put on land, I suppose? A, — 
No, sir. 

TESTIMONY OF CHESTER W. KINGSLEY. 

Q. (By Mr. Hammoi^d.) — You are a member of the present 
Legislature? A. — Yes, sir. 

Q. — And for many 3'ears were president of the Water Board in 
Cambridge? A. — Yes, sir. 

Q. — And are now connected with it? A. — Yes, sir. 

Q. — As such you have had occasion, I suppose, to observe the 
capacity of Fresh Pond, have you not? A. — Yes, sir. 

Q. — Will you tell the Committee what you have observed in regard 
to that? A, — There have been various theories in regard to the 
capacity of Fresh Pond since the pond was bought by the city. I 
would say that I have been connected with the Water Board ever 
since the city owned the pond, which is now seventeen years. It was 
at first supposed that the pond was unlimited in its sources of supply ; 
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that it would be impossible for us to pump it down after we reached 
a certain point. But the experience of years has dispelled that idea. 
Another theory was, that there was an underground connection 
between Fresh Pond and Spy Pond and Little Pond. That was 
disproved by the fact that we could pump Fresh Pond down five or 
six feet without aflfecting the other ponds, showing conclusively that 
there was no such connection. In the extremely dry year, 1880, 
when we became so much alarmed, the capacity of our water-works 
was very thoroughly tested, and calculations were made, which are 
very brief; and perhaps I cannot put them before you any better than 
just to read the report that was made at the end of the j^ear on this 
very point, — the capacity of Fresh Pond to supply wtater in a dry 
time, — and, as these calculations were made carefully, and by 
measurements, they are reliable, I think : — 

GALLONS. 

Whole amount of water pumped during the year 896,898,400 

Deduct amount pumped in March, 31 days 67,767,400 

Deduct amount pumped in April, 30 days ...... 65,006,700 

Deduct amount pumped in May, 31 days 87,130,800 

Deduct gain in these months, 1| Inches at 4,000,000 gallons per inch . 7,000,000 

226,804,900 

Showing the amount of water furnished hy the conduit south of Wellington Brook, 

filter basin, and pond, in 274 days, to be . « 660,003,500 

Deduct amount received from conduit south of Wellington Brook, 

274 days, at 500,000 gallons per day, as ascertained by city engineer, 187,000,000 

Deduct amount receiyed from the filter basin, 63 days, at 400,000 gal- 
lons per day, measured as above 25,200,000 

162,200,000 

And we have the amount of water furnished by the pond during the 274 days to be, 497,803,500 
We have found that the level of the pond was reduced during the year 3.75 feet, or 
45 inches. Deduct now 45 inches at 3,500,000 gallons per inch (the area of the 

pond being much reduced) ^. 157,500,000 

And we get at nearly the amount of water furnished by the pond from springs and 

ground-flow, being the unseen sources of supply of water to the pond . . . 840,303,500 

This amount is equal to 1,241,084 gallons per day. We think this falling- 
off in the pond-supply is clearly accounted for by the falling-off in the rainfall 
the past two years. 

TJie foregoing calculations take in the supply for the whole year, and show 
the pond capacity for 274 days. Some have entertained the idea, that, as we 
lowered the pond-level by pumping out of it, we should reach a point where the 
inflow would equal our wants, and the pond would go no lower. We wish now 
to present a statement which we think proves that, so far as we have gone, 
exactly the contrary of this is true, and that the lower we pump the pond, the 
more the supply to the pond from unseen sources diminishes. 

TEST. 

'We find that on the last of November the pond stood below high-water mark . . 8.38 

On the last of August it stood at 6.79 

Showing loss in the pond in three months to be 1.64 

or about 18^ inches. 
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Whole amotmt of water pumped during the months of September, October, and No- 
vember was 214,007,000 

Deduct from this 30 days from conduit south of WelUngton Brook at 

500,000 gallons 16,000,000 

Also 61 days' supply from the conduit including the filter basin at 

900,000 gailonB 64,900,000 

Also deduct 18^ inches of water, being the loss In the pond-level at 

3,500,000 gallons 64,750,000 

U4,650/nO 

And we have, as the amount fkimished by the pond the last three months, only . 79,357,900 

This is equal to 872,065 gallons daily,* showing a significant falling off, 
which should command most careful consideration. 

These calculations show, that as the pond was lowered, and as we 
pamped it down, the amount of water which came into it from unseen 
sources constantly decreased, and grew less and less, until, in the 
last three months of 1880, the supply was onlj'^ 872,065 gallons a day, 
while our demand is 2,500,000 gallons a day. 

Q. (By Mr. Smith.) — From your knowledge of legislatures, city 
governments, and water-works, supposing Cambridge to take the 
Shawshine River at an expense of $700,000 or $1,000,000, under a 
bill agreeing to let Andover have 10,000,000 gallons a day, more or 
less, and then you should find that the amount you obtained, for 
some cause^ either the giving out of your pond, as you seem to 
implj- that it may ultimately give out, or the annexation of a neigh- 
boring city was not sufficient, and you should come to the Legislature 
and ask that you might have the other 10,000,000 gallons, in your 
judgment, would you get it ? A. — I don't know exactly how I could 
answer that question. It involves a great many considerations that 
are problematical. 

Q. — Do you think you would be likely to get it ? A. — Generallj", 
I should sa}' this, that I think the Legislature of Massachusetts would 
grant any people, who were suffering for the want of water to drink, 
any water within their reach before it might be used for any other 
purpose. 

Q. — That is, j'ou would not think it probable that this guaranty 
in the bill would have any effect on the action of the Legislature 
under those circumstances? A, — I do not see how this bill can go 
any further than the provisions of this bill. 

Q. — For this year, you mean? A. — I don't see how it can. 

Q. — So that, in your judgment, Andover would be under a con- 
stant menace of losing the whole of this water, provided Cambridge 
gets a bill of the character which is here presented ? A, — In my 
judgment, Andover would be a great deal better off if this right is 
given to Cambridge, than she is now ; and she will be under no more 
menace with this bill than without it, because I have not any doubt 
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that the river will be granted if anybody wants it at some future time, 
whether Cambridge gets it or not. 

Q, — Do you think anybody would be as likely to want it, if they 
had not spent $1,000,000, as if they had? A. — No, sir : that is the 
reason I think Andover better let us have it. 

Q. — Have the whole of it ultimately ? A, — No, sir : I think the 
bill will be a decided benefit to Andover, and to the individual mill- 
owners. 

Q. — That is, you mean if it conld be fixed so that Andover should 
perpetually have this 10,000,000 gallons daily, it would be better for 
Andover? A. — I don't know how it can be fixed except by the 
Legislature, and one Legislature cannot bind another ; and what the 
next Legislature may do, I do not know. 

Q. — That is all yOu mean, I take it. You don't mean that it 
would be better for Andover to have you get 8,000,000 gallons now, 
and then next year get 10,000,000, and the third year get 15,000,000, 
and so on, until you get the whole? You don't meaa that that would 
be better for Andover? A. — K I understand Mr. Crafts' s estimates, 
— and I believe they are as reliable as any estimates can be, — 
Cambridge will not need 15,000,000 gallons a day any time in this 
century. 

Q, — Unless your pond fails, or yon annex territory? A, — I am 
a great deal more afraid of being annexed, than I am of annexing 
anybody, as far as Cambridge is concerned. That is so far pf£ that I 
do not take that into account. 

Q. — You would not think it unwise for Andover to look a little 
ahead? A. — No, sir : that is the reason why I think the interests of 
Andover and Cambridge are identical. Perhaps the next party that 
came along would not be satisfied with 8,000,000 gallons : they might 
want 20,000,000. 

Adjourned to Tuesday, March 28. 
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FIFTH HEARING. 

Boston, March 28, 1882. 

The bearing was resumed at ten o'clock. 

Mr. Hammond. Before we proceed to the arguments, I think I 
ought to state, for the benefit of all conceiiied, that I had some desire 
to make this thirteenth section as plain and explicit as it can be, and 
I have thought it best to insert a new section, called ^^ Sect. 13," in 
this language : — 

9 

'* Sect. 13. The city of Cambridge shall cause a running stream of at least 
ten millions of gallons a day, for each and every day in the year, to flow in said 
river at the lowest dam which it may construct and maintain, in pursuance of 
this Act, so long as it shall draw water from said river under this Act. The 
Supreme Judicial (Dourt, sitting in equity for either of the counties of Suffolk 
or Middlesex, shall have jurisdiction, on complaint of any person aggrieved by 
the failure of said city to observe the obligations of this section, to compel such 
observance by injunction or otherwise, and to give any other suitable equitable 
relief.'' 

That section, in this language, is satisfactory, as I understand, to 
my brother upon the other side, so far as expressing the idea that we 
shall be liable for 10,000,000 gallons a day. Of course, the idea is 
not satisfactory to them ; but they make no objection to the language, 
as I understand it. 

Then I propose to re-number sect. 13, and call it sect. 14. 

** Sect. 14. Nothing contained in this Act shall be so construed as to prevent 
the inhabitants of the towns of Billerica, Wilmington, Burlington, Bedford, and 
Lexington from taking from said river, or its tributaries, so much of the water 
thereby granted as shall be necessary for extinguishing fires, and for all ordi- 
nary domestic household purposes, and for the generation of steana." 

I ma}'^ say that I have adopted the language of the counsel for the 
mill-owners, in draughting that section, in every other respect than 
this : I have not given to them an action of tort for damages against 
Cambridge in case she fails to carrj' out tlie provisions of the bill. 
I would agree to such a section at once, if the opposition of the mill- 
owners would be removed therebj' : but I agree to give them a remedy 
in equity ; and, when the section concludes with ''.any other suitable 
equitable relief," we put ourselves in a court of equit}' in regard lo 
this matter, and, if they think money is better than an}' thing else, 
they have a right to decree it. I only do this because I stated at the 
opening, that I would allow the other side to express that idea in 
their own language, and I have done so ; that is their language. 
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Mr. Morse. Perhaps it would be best, as long as brother Ham- 
mond has suggested this change, to submit at this time to the Com- 
mittee a section which I handed to him some time ago, as expressing 
what I thought would protect the mill-owners, if any bill was to be 
passed giving the city of Cambridge the right to take this water. I 
mean, protect the mill-owners, so far as, I assume, from the legisla- 
tion of last year, the Committee would be disposed to protect them. 
The section which I hand to the Committee is as follows : — 

** Sect. 13. Said city shall permit the inhabitants of the towns of Billerica, 
Wilmington, Burlington, Bedford, and Lexington to take from the Shawshine 
River so much of the water hereby granted as shall be necessary for extinguish- 
ing fires, for all ordinary domestic household puiposes, and for the generation 
of steam. It shall also cause a running stream of at least ten million gallons a 
day, for each and every day in the year, to flow in said river at the lowest dam 
which it may construct and maintain, in pursuance of this Act. The Supreme 
Judicial Court, sitting in equity for either of the counties of Suffolk or Middle- 
sex, shall have jurisdiction, on complaint of any person aggrieved by the failure 
of said city to observe the obligations of this section, to compel such observance 
by injunction or otherwise, and to give any other suitable equitable relief; or 
such aggrieved person may maintain an action of tort against said city for the 
recovery of his damages.'' 

This differs from the section which brother Hammond read, in the 
fact that it leaves the provision in regard to the towns of Billerica, 
Wilmington, Burlington, Bedford, and Lexington in the thirteenth 
section, and further, it provides that any person who is injured b}^ the 
failure of the city, of Cambridge to send down the amount of water 
that is guaranteed here, 10,000,000 gallons a da}', shall be entitled 
to bring an action of tort for damages. In other words, it provides 
a remedy in damages for a person who does not get the water that 
the cit}^ says shall come to him. 

Mr. Hammond. I will ask j'ou, if you don't think that a court of 
equity could, if it chose, give damages, if it thinks that the proper 
relief that the party should have? 

Mr. Morse. I think ver}' likel}' it could ; but I don't propose that 
the mill-owners shall be shut up to that form of action. I want to 
provide that they may be entitled to bring their action at law* 

Mr. Hammond. Do you think they would be shut up to that form 
of action, brother Morse, anj^way ? 

Mr. Morse. No. I understand, that, if the city of Cambridge 
should get a bill embodying this section, the mill-owners would have 
the right to have their damages assessed, in the first instance, of 
course, b}^ petition, which they would file in the ordinary way; but 
this bill is designed to give something bej'ond that, — a guaran- 
ty, that, if the water is taken, 10,000,000 gallons a day shall flow 
down. I wanted to, make it perfectly clear that an}- person who 
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failed to get his proper proportion of that water might maintain an 
action against the city for damages. 1 assumed, from what was said 
by brother Hammond in the opening of this case, that, in case the 
Committee should decide to grant a bill to the city of Cambridge, I 
might put into it a section drawn in the strictest way, guaranteeing 
the preservation of this right to the people below the reservoir. I do 
not advocate the bill, or consent to the bill, with this section. It is 
only that, if any bill must be reported, I contend that such a section 
as that is absolutely necessary. 



CLOSING ARGUMENT OP JOHN R. BULLARD, ESQ., 

FOR THE REMONSTRANTS. 

Me. Chairman, and Gentlemen of the Committee, — I do not 
personally attach any importance to the discussion of a single section 
of this bill^ because I do not entertain for a moment the thought that 
this Committee will report any bill, although I am aware that they, 
or another Committee, reported one in favor of Cambridge last year. 
But it seems to me that the facts which have been shown this year 
make a different case ; and I say, without hesitation, that I do not 
believe this Committee will report a bill in favor of either city. 

The controversy to which you have listened all too patiently, is 
simply a contest between two cities for position. Andover and its 
mill-owners, with their valuable rights, — rights which have been vested 
and unselfishly enjoyed for generations, — are the victims* Neither 
city needs this water. One, at least, does not in sincerity ask for 
it ; and, if there were need, both could be better supplied elsewhere. 
Before you will advise the Legislature to exercise the extreme right 
of eminent domain, you will, I am sure, insist^ as keepers of the 
legislative conscience, in this matter, upon being satisfied of two 
things : first, that there is a public exigency, — that is^ a pressing 
need for legislative interference ; and, secondly, that the way pro- 
posed by the petitioners to meet that need, if not the only possible 
way, is at least the best, taken as a whole, and followed, so far 
as human foresight can follow it, to its ultimate results. The wishes 
of the petitioners are not to aflfbrd even a prima facie case. You have 
a duty of which they know nothing, and for which they care nothing : 
it is the duty of protecting property already acquired, and rights 
alread}^ vested* 

As Engineer Wightman told us the other day, Boston is a large 
city, and Cambridge is a small city ; but if cities, large or small, 
come here without a just cause, they must go away empty-handed. 
Boston, gentlemen, is a large citj', so large that a thousand years 
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before Christ, King Solomon foresaw her condition when he said (as 
at least one of you will remember), ''The horse-leech hath two 
daughters, crying continually, 'Give, give.' There be three things 
that are not satisfied, yea, four things that ssLy not, ' It is enough ; ' " 
and among them he named " the earth that is not filled with water," 
evidentl}^ referring to the dry and thirsty soil of the tri-mountain city, 
which, although it has had poured upon it successively the waters of 
Jamaica Pond, Lake Cochituate, the Mystic, and the Sudbury, does 
not say, " It is enough," but still cries, " Give, give ! " 

Mr. Bailet. Was that* the time 3^our mill-owners acquired their 
rights in the river ? 

Mr. BuLLARD. Earlier than that, sir. 

Now, gentlemen, the question arises, What is a proper water-supply 
for a city ? and on that there is no great conflict of opinion. Every- 
body agrees that Boston is using at least twice her proper supply. I 
have here a table made up by Mr. Crafts showing the average supply 
of fourteen diflTerent cities ; and among those cities are Philadelphia, 
St. Louis, Cleveland, Milwaukee, Fall River, and Providence. Cam- 
bridge is put down in it at fifty-five gallons per head, which is nearly 
ten gallons more than she is using to-day ; and the average of that 
table shows forty-four gallons to be a fair supply. Mr. Davis, city 
registrar of Boston, says that forty gallons is a liberal supply ; and, 
as 3^ou remember, it has been shown in evidence that some years ago 
the members of the Boston Water Board, by the careful use of meters 
upon their own houses for a year, found that they were using but 
twenty-five gallons for each member of their families a day. So it is 
not difiScult to come to the conclusion that Boston is using largely in 
excess of her needs. She has to-day a supply of nearly a hundred 
gallons per day for each and every inhabitant. She has sources of 
supply granted to her by the Legislature which can be developed up 
to seventy' millions of gallons a daj', which, at forty-five gallons to 
each inhabitant, would be ample for a population of a million and a 
half. It is dangerous to grant cities an unlimited supply of water. 
Mr. Parry, in a little book published in England, puts it so forcibly 
that you will pardon me if I read his language : — 

" The introduction of water from a new source yielding a supply by gravita- 
tion greatly beyond the immediate demand has in almost every instance led to 
carelessness on the part of water-worlds managers, and extravagance on the part 
of consumers. The delivery of the Loch Katrine water into Glasgow affords 
an example of this. The consumption in Glasgow rose to such an alarming 
extent soon after the Loch Katrine water was brought into the city that attempts 
were made to check the waste; but the prevailing feeling that there was a prac- 
tically inexhaustible lake to draw upon prevented the enforcement of suitable 
regulations. The present consumption in Glasgow is at the rate of fifty gallons 
per head per day [which is there considered an enormous use]. 

^* There have been similar experiences in many American cities. In New 
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Tork the engineer who designed th^ Croton aqueduct estimated the requirements 
for a liberal supply thirty years ago at twenty-five gallons per head. The actual 
consumption at present is about seventy-five gallons per head. That most of 
this is wasted, has been proved by observations on the discharge from the reser- 
voirs at hours when very little water is being consumed for any useful purpose. 

** The volume of water flowing into New York from the Croton aqueduct is 
enough to supply more than double the present population at the rate per head 
originally estimated ; but the consumption which now obtains is so excessive 
that the aqueduct cannot convey sufficient water to satisfy it. New schemes 
for procuring additional supplies are now under consideration, and measiu^es 
for suppressing waste are receiving serious attention. 

" In Boston the consumption per head per day was twenty-three gallons in 
1849, and fifty gallons in 1870. It has now risen to sixty-two. In 1873 the 
Boston water engineers made 8ome observations to determine the rate of waste 
by measuring the water flowing out of the Beacon-hill Reservoir between mid- 
night and three a.m. in a district containing about 60,000 inhabitants. At the 
beginning of the experiment *the consumption was found to be somewhat 
irregular; but between one and three o'clock it was remarkably uniform, shew- 
ing that the draught was not due to irregular opening and shutting of cocks, but 
to a continuous flow at almost unvarying outlets.' In other words, it was due 
to continuous waste. . . . 

" That all American cities are not equally extravagant in the consumption 
of water is shown by the city of Providence, where, notwithstanding that water- 
works have been constructed which are capable of supplying about five times 
the quantity now delivered, the total daily supply is only twenty-one gallons 
per inhabitant. This includes an unusually large supply per head to manufac- 
turer ; and water is said to be liberally used for all purposes. 

** The consequences of neglect and wasteful habits are most seriously felt 
when available sources approach exhaustion, and the expenditure of a large 
amount for additional supplies has to be faced. By this time the number of 
defective appliances has become so great, and the interests by any proposal to 
condemn existing arrangements have become so numerous and powerful, that 
it is often found to be easier to obtain powers to carry out a scheme for a 
further supply, involving a large outlay, than it is to obtain and put into opera- 
tion powers to interdict the use of wasteful fittings." 

This, gentlemen, is exactly the position in which Boston finds her- 
self to-day. She finds it easier to come here and ask for new sup- 
plies, easier to expend immense sums of money for them, than to do 
what it has been admitted here she could do, — stoj) her waste. The 
experiment of which Mr. Greenough spoke in Charlestown, by which 
consumption was reduced to thirty-five gallons per head, shows that 
Boston to-day has an ample «upply of water for generations to come. 

Mr. Bailey. Did he say tbirt^'-five gallons per head? 

Mr. BuLLARD. That is what I understood him to say. 

Mr. Bailey. He said the}' had saved 400,000 gallons a day : that 
is all. 

Mr. Bullard. If Boston should adopt the Deacon S3'stem, which 
is simply a system for the detection of waste, — bj' which the night 
inspector is enabled to report at the central oflSce the exact location 
of a leak, and the day inspector can go and stop it, — it is perfectly 
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manifest, that, without even going to the Charles River, the water of 
which can be conveyed to the city by conduits already made, and 
which, as Mr. Greenough testified, would furnish 50,000,000 gallons 
a day, and could be had at an expense of $2,000,000, — without 
going to that source, I say, which is at her ver}' door, Boston has an 
ample supply for generations to come. 

But, gentlemen, does Boston come here in good faith? If she asks 
in good faith for the Shawshine River, where are her Water Commis- 
sioners? They could not, perhaps, plead ignorance on questions 
affecting the water-suppl}' of the city. Why is she represented here 
by her engineer, who is popularly supposed to be a man whose office 
it is to make under-estimates on public works, and to build monuments 
to his own greatness, but to know nothing especially as to the water- 
supply' ; and by the young chairman of the Committee on Water, who 
is certainly more frank and truthful in his statements than discreet? 
Gentlemen, the Water Board are not here, in the language of that 
remarkable report which they made to the confiding citizens of Boston 
after their rebuff of last j^ear, " for reasons which it is not necessary 
to discuss here;'' but their absence means something, just as the 
remonstrance at City Hall, signed by millions of property, protesting 
against a further expenditure of the public funds for new supplies, 
means something. It means, gentlemen, that Boston is here simply 
because Cambridge is here ; and that is demonstrated by the commu- 
nication of her mayor to the City Council, in which he asks that action 
be taken because Cambridge has petitioned for the Shawshine River ; 
by the remarks of the chairman of the Water Committee in the Coun- 
cil, who plainly said, that, if Cambridge would let the Shawshine 
alone, Boston would also ; and b}' the whole course of the evidence 
before 3'ou. Boston does not ask for the Shawshine River in good 
faith : she does not want it. 

I understand that the present city solicitor admits before 3'ou that 
Boston does not want the Shawshine, except in the possible contin- 
gency of the abandonment of the Mj'stic supply. Is any one here 
so foolish as to believe that the M3'8tic supply will ever be aban- 
doned? In the Council last August the present citj' solicitor said, 
" I believe that the Mj'stic water is as good to-da}' as the Cochituate 
is. It is as good water as I want to drink." 

Mr. Bailey. It is better now. 

Mr. BuLLARD. That was true then, it is true now, and it will 
always be true, as this Committee knows. If it should be negli- 
gently allowed to be polluted so that it must be abandoned as a 
supply, the system is not necessarily a different system from the 
Cochituate £(,nd the Sudbur}' : it is simply to-day a different system, 
because it was constructed by a different cit}'. Every argument is 
in fftVOJt* Qf V^ union of thqs^ two systems ; and whether Boston gets 
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the Shawshine or not, whether the Mystic supply is abandoned or 
not, the Cochituate and the M^^stic systems will one day be united. 

Cambridge has a more meritorious ease ; but Cambridge's case is 
put here upon an exceptionally dry 3'ear, such a year as is given once 
only to a generation to see, — the year of 1880. By the adoption of 
the same means of preventing waste to which I have alluded, in 
reference to Boston, Cambridge could easily reduce her consumption 
to a point at which her supply would be ample for years to come. 
Before she will be allowed to go twenty miles away, and interfere 
with and harass the owners of valuable rights already vested, she 
will be forced to use the water which is now at her very door. She 
must open the gate which she has placed to prevent its flowing into 
her mains. To-day Boston is able and willing to furnish her a sup- 
ply. The pipe is laid through which she could easily throw into Fresh 
Pond 4,000,000 gallons each day, if Cambridge is willing to take the 
water, as she proposes to take it from the Shawshine, without head. 
If she prefers to have water with a head from Boston, she can have 
2,000,000 gallons a day without difficulty. But, further than that, 
legislation has already been secured by which a main forty-eight 
inches in diameter is to run directly through Harvard Square. 

Now, gentlemen, the answer to Cambridge's petition is too plain 
for argument or comment : she must get her water from Boston, not 
only in the interest of Andover, but for her own interest. The 
"burdensome" contracts now existing between Boston and neigh- 
boring cities have been alluded to here. Mr. Wightman promised to 
produce one of those contracts here ; but, for some reason, it is not 
forthcoming. But I do not understand that these contracts neces- 
sarily put an expenditure of 85 per cent, of her gross receipts upon 
the city which takes water from Boston. Cfn the other hand, I under- 
stand that they provide a sliding-scale, on which the rate is from 60 
to 60 per cent, when the income of the purchasing city has reached 
$50,000 ; and, if that be so, Cambridge would have to pay but 50 
per cent, of her receipts to Boston, even on the basis of these con- 
tracts. But, be that as it may, the contracts are repudiated by 
Boston. She did not make them. She professes to stand ready to-day 
to make a fair contract with Cambridge : I believe she is ready to do 
so. Of her ability to supply Cambridge" with its comparatively 
small demand, there can be no question ; and if Boston should 
refuse to make a fair price, on an application from Cambridge, — 
which has not been made since the last hearing, no communication 
having been had between Boston and Cambridge on the subject 
during the past year, — I say, if Boston should refuse, let Cambridge 
come before ydli, gentlemen, with a solicitor of onl}^ half the ability 
of my brother, with such a cause as that, and none of us can doubt 
what the result would be. 
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CLOSING ARGUMENT OF HON. R. M. MORSE, JUN. 

Mr. Chairman and Gentlemen, — My first acquaintance with this 
subject was as counsel for the Smith & Dove Manufacturing Com- 
pany, one of the large establishments interested in the use of the 
water of the Shawshine ; but, since this hearing began, I have been 
asked, in connection with mj' brother Poor, to represent also the 
town and people of Andover in their objection to the passage of any 
bill such as is contemplated. I desire, therefore, to add, to what has 
been said in remonstrance against this petition, the expression of the 
views of both these parties. 

It is clearly proved here that Cambridge needs some additional 
supply of water ; for, even granting that a greater reduction can be 
made from the amount now consumed, it is undoubtedly true that 
the supply has been well and economically managed : and, taking 
into account the chances that are liable to occur, the dry seasons, 
and various emergencies, it is no more than the dictate of a proper 
prudence to make further provision for the future. I did not ques- 
tion that point last year, and I shall not do so now. On the con- 
trary, I am entirely ready to concede the propriety of the action of 
that city in reference to the need of an additional water-supply. But 
I submit that it is also clearly proved that Boston has an adequate 
supply of water, not only for her present needs, but for those of a 
generation to come ; not only for her own population, but for the 
population which is embraced within the district which, sooner or 
later, may become part of the city itself, — a district which includes 
Chelsea, Everett, and Somerville (at present supplied by it), and 
Cambridge also. 

Last year the facts, as they were presented to the Committee, 
stood very differently fiom what they do now. The city of Boston 
had not then determined to build an additional basin upon the Sud- 
bury, and the engineer and other officials of the city spoke with Some 
hesitation as to the extent of their water-supply ; but as the appro- 
priation has been made for building this fourth basin, and the work 
has been begun, the engineer now comes here and speaks with entire 
confidence as to the amount of water the city is to have. I have 
some figures showing the capacity of the different basins, to which 
I ask the attention of the Committee. They are as follows : -^ 



, Gallons. 

Reservoir No. 1 has a capacity of ... , 288,400,000 

Reservoir No. 2 " " . 

Reservoir No. 3 " ** 

Reservoir No. 4 " " 

Lake Cochituate, above top of conduit 



479,700,000 
1,074,200,000 
1,100,000,000 
1,508,000,000 



182 

* 

G-ALLON8. 

Farm Pond 130,000,000 

Chestnut-hill Keservoir 557,000,000 

Mystic Lake • 380,000,000 

Making a total of 6,617,300,000 

If the basins on the Sudbury and Cochituate alone should be filled, 
as I assume that they are filled, or will be filled in the spring, and 
no rain should fall thereafter, there is a quantity suflScient to furnish 
a daily supply, for one hundred days, of 52,000,000 gallons, which is 
at the rate of over sixty gallons per head for a population of 850,000. 
In addition to this is the suppljj^ from the reservoirs upon the Mys- 
tic. Mr. Wightman said that the capacity of those reservoirs was 
7,000,000 gallons a day, but that there was a storage capacity on the 
river of 17,000,000 gallons daily. From the Cochituate and Sud- 
bury the daily supply, when their reservoirs are completed, will be 
52,000,000 gallons daily. That alone, at sixty gallons per head, is 
enough for a population of 850,000. 

Further, there is an important fact as to the quantity of water that 
is wasted over the dams. My brother Bullard has called your atten- 
tion to the fact that 1880 was an exceptionally dry^ year ; yet in that 
year, according to the Report of the City Engineer of Boston, there 
were wasted over the dams of the Sudbury 11,290,000,000 gallons, — 
equal to a daily supply of 30,847,000 gallons for a year. During 
that year, by the same Report, the quantity of water that went to 
waste upon the Sudbury was twice as much as was actually used. 
That is the statement of the engineer, — the quantity of water that 
went to waste upon the Sudbury was twice as much as was actually 
used. Now, in the presence of such figures as these, it is perfectly 
evident that the supply from that river is practically without limit. 
It is also clear that the city of Cambridge may get what it wants 
from Boston, in one of two or three ways : it may take it through the 
pipe now laid ; or, as my brother Bullard has pointed out, from the 

main that it is proposed to lay through Harvard Square ; or by some 

» 

temporary connection in the spring, by which the waste water from 
the Sudbury shall be used to fill up a reservoir, such as the citj^ may 
perhaps construct to receive it. 

Chap. 126 of the Acts of 1880 contains, in sect. 6, the following 
provision : — 

''The city of Boston is also authorized, if the Boston Water Board shall be 
of opinion that the supply of water is sufficient for the purpose, to sell water to 
the city of Cambridge, when conducted through the main pipes laid hy virtue 
of the provisions of sect. 2 of this Act, upon such terms as may be agreed 
upon by the City Council of the city of Cambridge and said Boston Water 
Board." 
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There is an ample supply of water for the population of Boston 
and of the places I have named for at least a generation to come. At 
the end of that time some further and larger supply must be looked 
for, undoubtedly, or probably ; but, when that time comes, the need 
will be for something more than the Shawshine can satisfy. There is 
no difficulty to-day in making a fair arrangement between the city of 
Cambridge and the city of Boston. Every Boston official who has 
appeared at this hearing — the city solicitor, of course, will state it 
with much more authority than I — recognizes that that city is in a 
condition to supply Cambridge, and is willing to do so. The real 
trouble is, that the city of Cambridge has made no application for it. 
It is rather extraordinary that, with the needs that it. is said that city 
has, and which I agree that she has, her Water Board, so efficient 
and attentive in every other direction, should have allowed a year to 
go bj^ without communicating in some way, formally or informally, 
with the cit}^ authorities of Boston. They admit that the water is 
good enough for them ; they admit that Boston can furnish it, pro- 
vided only a reasonable charge is made, at a less price than it would 
cost them to go elsewhere and take a new supply. And yet it is a 
fact, that no communication of any kind has been had with the 
Boston Water Board or any Boston officials during the last year. It 
seems to me that, under these circumstances, with a supplj'- right at 
their hand which is ample, which the parties who hold it are perfectly 
willing to dispose of at a reasonable price, before the city of Cam- 
bridge is authorized to do all act so serious in its consequences as the 
taking of the Shawshine, it should be told to make application to the 
city of Boston. I agree that if that application should be made, but 
met with a refusal, or with a proposal of terms that manifestly are 
unreasonable, a different case would be presented. But no harm can 
possibly be done by allowing the matter to rest another year, in order 
that that application may be made. 

The question seems to me to be so entirely free from doubt, that 
it hardly seems necessary, as it was last year, to discuss at length 
the reasons why the Shawshine should not be touched, even if there 
were need for some special provision for Cambridge. Yet, as I 
cannot anticipate what may be urged in behalf of the cit}^ of Cam- 
bridge, and as possiblj^ a different view may prevail in regard to the 
propriety of remitting Cambridge to a negotiation with Boston, I ask 
the attention of the Committee to the reasons why the Shawshine 
should not be taken, as contemplated by this bill, under any circum- 
stances. 

I may sa}'', in the first place, that the bill has been put into a shape 

as plausible and tempting as any bill with such an object could 
probably be put. The amendment that was suggested in behalf of 
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the mill-owners has oot been adopted in terms ; but I assume that it 
or its equivalent would be adopted in any bill authorizing Cambridge 
to take the river. At the same time I believe that a bill authorizing 
a part of a river to be taken must be treated as if it authorized the 
whole river to be taken, provided that the river is a small one ; if its 
capacity, I mean, be limited. Of course, if j'ou were dealing with 
the Charles or the Merrimack, it would be quite a different thing ; but 
when you are disposing of a stream that is confessedly* a small one, 
where the supply, never large, must vary considerably from year to 
j-ear, you will see that j'ou cannot grant any part of it without making 
it diflScult, if not impossible, to refuse ultimately the appropriation of 
the whole. At a subsequent session Cambridge would very likely 
come in and say that upon careful investigation it was found that the 
yield of the river was not as great as was anticipated, or that the ex- 
pense of taking the property and building the works was out of propor- 
tion to the amount of water that would be received, or that for some 
other reason it was necessary to amend the Act and increase the pro- 
portionate part of the river which the cit}" might take. I do not 
propose to argue the question, therefore, as if the Shawsliine were to 
be left a stream of running water : I do not believe that it will be so 
left. The entire river will ultimately be taken. 

Looking at the matter in that view, the Committee will observe 
that the first — perhaps the Committee may think the least im- 
portant — interests that are affected here are those of the manufac- 
turers. But consider who these manufacturers are, and what they 
represent. They are not merely the aggregation of property that 
manufacturing establishments frequentlj' are : they are the centres of 
a very wide and a very valuable influence, which has pervaded 
Andover and the community round about. It would be difficult to 
find in this Commonwealth a set of men who have done more for the 
right development of the best interests of her people than the manu- 
facturers who have grown up by the banks of the Shawshine. You 
have at Ballardvale a community* of six hundred inhabitants, all de- 
pendent upon the woollen-mills of Capt. Brad lee. You have, as the 
reports of the assessors show, forty-one of the operatives there owning, 
in their own right, some $27,300 worth of real estate, — an average of 
$666 to each. I mention that, not because the amount of property is 
large, but because it indicates the thrift}^ character of the people 
employed there. You have at Abbott Village, where one of the estab- 
lishments of the Smith & Dove Company is, a community of four to 
five hundred inhabitants. At Marland Village, where Moses T. 
Stevens has a woollen-mill, there are four hundred inhabitants. At 
Fr3'e Village, the place of the other manufacturing establishment of 
the Smith <& Dove Company, there are several hundred inhabitants. 
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In the villages other than Ballardvale I find that there are forty- 
seven of the operatives who own $53,900 worth of real estate, an 
average of $1,147 each, — additional evidence of the character of the 
operatives. 

Now, gentlemen, those manufacturing establishments are of very 
large and national reputation. They are not maintained at Andover 
because the water-power of the Shawshine is remarkable ; for it 
appears here that the power at times is insufficient, and they have to 
supplement it with steam. But they were first established, and they 
are now maintained there, principally because the water being very 
pure is of special value for scouring and bleaching purposes in mak- 
ing the fine quality of goods which they turn out. Their reputation 
is identified with Andover. The Ballardvale flannels of Capt. Brad- 
lee, and the Andover shoe-threads and Andover twines made bj- the 
Smith & Dove Company, are known all over the country. It is easy 
to sa^"^ that you can compensate these manufacturers with damages 
for the water-power or even the pure water you take awa^- ; but the 
payment of damages to them will not enable them to continue their 
business in Andover. Practically their work would be ended. They 
could not go anywhere else, and build up under another name the 
reputation which years of honest, intelligent, and generous conduct 
have given them here. My brother may say that this bill guarantees 
these manufacturers sufficient water for the purposes for which they 
really need it. I have already argued to the Committee that, what- 
ever may be its form, if you once grant any bill that permits a por- 
tion of the river to be taken, it will be a precedent under which the 
rest of it will be taken hereafter ; that, therefore, although it is true 
that, if 10,000,000 gallons of water a day were allowed to flow down, 
there would be enough for the manufacturers to use for the purf)oses 
we have named, yet it is also true that if this right is once granted 
no such stream will run for any considerable time. 

Another important point in connection with the manufacturers is 
this : that, if a bill should be passed authorizing the taking of only 
a portion of the river, the manufacturers are so convinced that it 
would be an entering wedge for the taking of the whole stream, that 
it would discourage or restrain them from making any improvements 
upon, or development of, their property. What manufacturer in 
Andover is going to lay out money for the increase of his business, 
if he believes, as they all do believe, that, if the right now asked for 
is granted to Cambridge, the whole river must ultimately be taken? 

I must not forget to remind you that these manufacturers have not 
only built up successful establishments, which have given the place a 
national reputation, and that they have not only achieved fortune for 
themselves, and prosperity and happiness for the large number of peo- 
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pie dependent upon their business, but, further, that they have been 
great benefactors to their community ; and the literary and theologi- 
cal institutions of Andover, which give distinction to the town wher- 
ever its name is known, are the splendid fruit of her manufactures, 
as the manufactures of the town are the product of the Shawshine. 

Leaving the case, however, so far as it ma}' be looked at from the 
side of the manufacturers, and those immediately connected with 
them ; disregarding, if you please, the effect, however serious it may 
be, upon their interests, — I beg you to consider the fact, as testified 
here by the officials of Andover, that the river is essential to its health 
and safety. It is the natural drainage of that district ; it is there, 
not by accident, but by design ; it conducts awa}^ the water that runs 
upon the surface, and is a necessary part of the physical structure of 
the region. You cannot destro}' a stream of that kind, planted there 
by Nature, without producing some serious consequences. Again, 
with reference to material uses, the water is needed for the domestic 
purposes of the people of Andover. It can be used for a supply 
against fire, and a committee of the town have the matter in hand, 
and are now considering what arrangements, if any, can be made, 
which will enable them to supply their modest requirements, and, at 
the same time, not disturb the general character of the stream. For 
these reasons, — because it is a reasonable necessity of the people of 
Andover, because they have the first claim upon it if it is to be ap- 
propriated by anybody for water-supply, I submit to the Committee 
that nothing ought to be done to preclude the town of Andover from 
hereafter utilizing it. 

There is still another point which I may fairly touch upon even in 
so prosaic a discussion as this has been. Professor Park alluded to 
the Sentimental considerations which are involved in this proposed 
taking of the Shawshine. He spoke of the tender associations which 
the people of Andover, and those who have frequented the town, have 
had with this little river, and of the influence it must have on those 
who shall hereafter know it. For generations the citizens and stu- 
dents have enjoyed its beauties, and become attached to it as an 
important feature of the landscape : they have walked by its banks, 
and sailed on its waters. It cannot be destroyed without a rude dis- 
turbance of very precious memories. For, indeed, it is not lai^e 
rivers alone which are endeared to the people who live by them and 
use them ; and the memory of the little mountain torrent or meadow 
stream to which the youth was attached is as potent as that of some 
great wonder of nature. The Thames at Oxford, and even where it 
flows under the proud keep of Windsor, is no larger than the Shaw- 
shine, )'et the boj's at Eton and the students of the ancient university 
who have rowed upon it, and strolled along its winding course, would 
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rightly think it an unnecessary profanation of it if anybody should 
propose, in order to accomplish some purpose of utility, to divert its 
waters, or confine their flow to a twelve-inch pipe, or even a little 
canal. It seems almost as if great literary institutions existed only 
on the banks of running streams. There is hardly a college of emi- 
nence in the world which does not have its river near at hand. The 
great university of Heidelberg is situated upon the little river Neckar, 
a smaller stream, most of the year, than the Shawshine. It comes 
down out of the Black Forest into the plains to give life and beauty 
and health to the little town. The students of that university would 
feel it as great a deprivation and sacrilege that the Neckar should be de- 
stroyed, as would the mighty German nation in losing the noble Rhine. 
Now, Mr. Chairman, although it is true that in this country we are less 
regardful of preserving the picturesque features of our natural scener}', 
and are more ready to sacrifice its beauties to the demands of practical 
and material uses, yet, after all, memory, imagination, and good taste 
upon such a question as this will each assert claims that cannot be 
entirely overlooked. You know, that in old times, next to the sun 
and the host of heaven, the rivers were regarded as their most benefi- 
cent gods. They were the source of all blessings, fertile fields, 
golden harvests, happy homes. All the protection that a grateful 
people could give them was exerted to keep them from harm. It was 
a touching indication of the natural yearning for one's native streams, 
the little rivers associated with earlier years, that, when Naaman the 
Syrian was enjoined to wash in the waters of the Jordan, he was 
prompted to reply, " Are not Abana and Pharpar, rivers of Damas- 
cus, more excellent than all the waters of Israel?" Indeed, when 
you consider what this little Shawshine has been to the people of 
Andover, how it is connected and identified with their interests, 'and 
woven into their history, and how it has been the source of their pros- 
perity and happiness, you feel that their regard and affection for it, 
and their intense longing to preserve it for -generations to come, are 
perfectly natural, and that it should remain as the tutelary divinity 
of their homes. 



CLOSING ARGUMENT OF A. J. BAILEY, ESQ., CITY 
SOLICITOR, FOR THE CITY OF BOSTON. 

Mr. Chairman and Gentlemen, — The pathetic appeal of my 
brother Morse not to compel the town of Andover to give up its 
beautiful Jordan, and his great distress as to what will become of the 
factory operatives, remind me of the reply of Ruth. When Naomi 
was leaving the land of Moab, poor and destitute, she took leave of 
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her two daughters-in-law, Ruth and Orpah, and told them that she 
was so poor they ought not to follow her, but should stay in their own 
land. So brother Morse, speaking for Andover, says that they are 
so poor there on that river that they hope we will let it alone, and 
stay whei'e we are ; but I have to reply to him, in the words of Ruth, 
*' Entreat me not to leave thee, or to return from following after thee ; 
for whither thou goest I will go, and where thou lodgest I will lodge ; 
thy people shall be my people [thy river shall be our river], and thy 
God my God." 

Now, Mr. Chairman, bearing in mind that the city of Boston has 
been so clearly shown here, first, not to be acting in good faith, and, 
iiecondly, to have all the water it wants, it would certainly seem to be 
the proper thing for Boston to gather up its papers, and retire from 
this room. Nevertheless, so persuaded am I that this is not exactly 
a fair representation of the facts in the case as they have been shown 
to this Committee, that I shall take some few minutes in trying to 
impress upon your minds both that the city of Boston is in earnest 
and acting in good faith in asking for this river, and that she has 
not sufficient water to meet the daily wants that are pressing upon 
her. 

The Committee will bear in mind that the citj' of Boston is in this 
position : one section of it, bounded bj' Charles River and the harbor, 
is supplied by the Sudburj' and the Cochituate systems ; the other, 
bounded bj' the M3'8tic River and the Charles River, is supplied by 
what is called the Mystic sj^stem. We are exactlj^ in the position that 
you would be, Mr. Chairman, if 3'ou had two houses in different parts 
of the city, and had laid in coal to supplythe furnace of one of those 
houses for two j-ears, and had laid in coal for one 3'ear to supplj^ the 
other house. The coal in the house in which you had laid in a store 
for one winter is nearly exhausted, and j'ou must look to see where 
you will get more coal to keep your house warm. As a prudent man, 
would you for one moment consider that the sensible thing for 3'ou to 
do would be to go to the other house, in the other portion of the town, 
where you had laid in two years* supply, and bring an extra 3'ear' s 
suppl3' to the first house at the same cost that it would be to 3'ou to 
buy the same amount of coal at the coal-3'ard ? Or would 3'ou consider 
that the sensible thing for 3'ou to do would be to bu3' the additional 
amount of coal that 3'ou want, and leave the 3'ear*s supply in the 
house where it is? That is exactl3' the position in which the city of 
Boston is to-day. Granted that, so far as the Cochituate and Sudbury 
B3'stems are concerned, we have sufficient water for the present, — we 
have sufficient there, probabl3% for 3'ears to come, — I do not question 
that for one moment ; but when you come to the other house, the 
Mystic system, what do you find? You find that the capacity of that 
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sj'stem at the present time is seven millions of gallons a day. That 
is the entire capacity of that system as it stands ; and we have shown 
that last year, aAd the 3'ear before, we drew upon it for even more than 
that, at the risk of depriving every person who took water from that 
system of his supply at a moment's notice, because we had to pump 
water from that pond into the conduit which supplied the con- 
sumers. 

Now, with reference to the peculiar situation of the Mystic, no 
persons can be better aware than yourselves of the innumerable diffi- 
culties that surround the use of the Mj'stic water. There are those 
tanneries upon the banks of the brooks which at one time contami- 
nated it to such an extent that we contemplated giving it up, and 
should have done so if we could possiblj'' have gone elsewhere for 
water. Then we built the Mystic sewer, by which we were able to 
take care of the sewage which polluted that water ; and we have put 
it into the condition in which it is to-day, — the purest water that 
comes into Boston. But, having done that, the danger stares us in 
the face to-day of being compelled to give up that sewer, in which 
event the sewage will go back into the river, and we shall be com- 
pelled, of course, to abandon it. Then where have we got to go? 
There are but two courses left open to us if we give up that system, 
or even if we do not, because we have only just sufficient water there 
for to-day. Brother Morse has alluded to the fact that we can build 
two dams, which will increase the supply to seventeen millions of 
gallons a dsiy. Is it sensible for the city of Boston, constantlj'^ in- 
creasing in population as it is, to build dams upon a river which there 
is such imminent danger of our being compelled to abandon? Is that 
a thing which any reasonable man would ask us to do ? I do not 
think the Committee would listen for a moment to a proposition to 
oblige us to do that. 

Then, to carry out the illustration which I suggested, there is this 
question before us : Shall we carry a pipe across, and connect the 
Sudbury and Mystic systems, at a cost of ^500,000, and also involve 
ourselves in an expenditure of $500,000 or $600,000 more, making a 
round million, to supply us from the storage for the future supply 
of another section of the city, instead of taking that same amount of 
money and obtaining a supply from the Shawshine valley? There 
are, I say, only two courses left to us, — either to carr}' the Sudbury 
system across to the Mystic, and build those additional basins ; or to 
take the same, or even a less amount of mone}^ and buy an abun- 
dant supply of good water farther on, leaving our storage for the 
parties for whom we intended it. I submit that there can be but one 
answer to that question : that the only practical way for the city of 
Boston to do is to go to the Shawshine River. 
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Now, then, as I said before, that system was used to its full capa- 
city last summer. This is not disputed by anybody ; and I ask, Boes 
not that show a necessity for a supply from the Shawshine greater 
even than the city of Cambridge has shown, when they show that 
Ihey have not been in danger of a water famine but one j'ear, and 
that two years ago? This last year they do not complain that 
they have not had plenty of water; but we show that this very last 
year we took every available gallon that could be had. 1 say that 
shows a public exigency for taking this water such as Cambridge, 
strong as is the case that she has made, has not shown. 

Therefore Boston is here in good faith, and because she needs this 
water, and not because Cambridge is here. Perhaps we might strug- 
gle along a year or two more just as we are ; but we have that danger 
staring us in the face. It will take two or three years for us to get 
this water, even if we begin now, and meanwhile we shall be in con- 
tinual fear of being deprived of water from the Mystic. 

Supposing the city of Cambridge is allowed to take this water, 
then certainly Boston ought to be allowed to take it with her. It is 
claimed here by the counsel for the remonstrants, and it is conceded 
also by the counsel for the city of Cambridge, that the taking of even 
8,000,000 gallons is practically to take the whole river; that the 
damages, if there are any, done to the mills on the stream, will be 
just as great as if the whole river was taken. That, I understand, 
is conceded by both sides. And, furthermore, it is conceded by the 
counsel for the citj' of Cambridge, that the same works will have to 
be built for Cambridge that will have to be built for the two cities. 
Now, the city of Cambridge only wants two-fifths of this water : she 
only wants 8,000,000 gallons a day. That being the case, is it 
not better for all parties, for the city of Cambridge and the city of 
Boston, inasmuch as both want the water, that only two-fifths of the 
burden of paying the mill damages and the cost of building the dams 
and laj'ing the conduit should be imposed upon Cambridge, instead 
of the whole amount, which she would have to pay if she took it 
alone? 

Now, to look once more at the question, so far as the interests of 
Boston alone are concerned, supposing the citj' of Cambridge is given 
the right to take this water. If they take any portion of the river, 
I contend that they will have to pa}' all the mill damages, and it ma3' 
cost them $1,000,000. Then supposing Boston, some time in the 
future, comes here and asks for that water, and the exigency can be 
shown to be so great that the right will be granted to the cit}'^ to take 
the portion that she asks for now, what will be the result? The 
result will be that we shall be brought into contention with the city 
of Cambridge as to the amount we shall pay for the balance of that 
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water, for which they will have paid. Now the two cities are sub- 
stantially agreed. I do not think they will say to-day that they oc- 
cupy any different position here from that which they did last year : 
that they are willing, if the Committee think best, that a bill should ' 
be granted, giving the cit^' of Boston the right to take three-fifths, 
or 12,000,000 gallons a day, — they to be allowed to take the other 
8,000,000. Whereas, if the time goes by, and they take all this 
expense upon themselves, we cannot tell what the position of the two 
cities will be then, with reference to the possibilit}' of making any 
kind of an agreement. 

Therefore, I say, taking the whole matter into consideration, the 
fact that Boston needs this water just as much as Cambridge does ; 
the fact that to-day they are perfectly united as to the amount of 
water which each requires, and the proportion of cost which each 
shall pa}'^ for it ; and the fact that in future j-ears we cannot tell the 
exact position which the two cities will occupy, — I say, that, if an}' bill 
is granted, it should be granted to both cities. And my judgment is, 
from the testimony that has been put in here, that both cities should 
be granted a bill. 



CLOSING ARGUMENT OF J. W. HAMMOND, ESQ., CITY 
SOLICITOR, FOR THE CITY OF CAMBRIDGE. 

Mr. Chairman, and Gentlemen of the CoMMrrrEE, — I desire to 
call your attention to the precise question before you. I am not sure 
that I can bring you back from Heidelberg, and the other countries 
to which your attention has been called b}' my brother Morse ; but I 
should like to suggest to 3*on that the simple question before you is, 
whether Cambridge shall have the right to take eight millions of 
gallons of water per day from the Shawshine River, here in Massa- 
chusetts, to-day, or as soon as we can make the necessary arrange- 
ments. If I thought I could excel my brothers in scriptural quotations, 
I would attempt : it but I do not feel quite sure of success, and I am not 
exactly certain that such quotations have any logical or special bear- 
ing on this case. What Cambridge desires to do is to take a certain 
quantity of water, not exceeding eight millions of gallons a da}', from 
the Shawshine River, at a point in Billerica near the old bed of the 
Middlesex Canal, for the purpose of distributing it to its inhabitants 
for domestic purposes, and for the generation of steam. She desires 
to do that because she believes that to be the only way in which she 
can get what everybody concedes she absolutely needs. She comes 
to the Legislature for certain authorit}', because without that author- 
ity she cannot do it ; and the only question for you to consider is 
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whether, as legislators for the State, yon believe that request of hers 
to be proper, and that it should be granted. 

What is the present condition of Cambridge? Why, it is conceded 
upon the other side that our water-supply is extremeh' limited. Even 
their own engineer concedes that no community is safe in looking for 
a supply of less than fifty gallons a head per diem. You have seen 
the plan which has been introduced, showing the manner in which the 
surface of the pond from which we draw is lowered every year> We 
can fill up Fresh Pond only from Wellington Brook. Fresh Pond 
itself gives only one and three-quarters millions of gallons a day, and 
we need two and a half millions every day. Where do we get the 
remainder? We get it from Wellington Brook. And what is the 
character of Wellington Brook? Some year or two ago the city of 
Cambridge had Wellington Brook examined b}' the best engineering 
and sanitary experts to be obtained, and this was the report. I read 
from Professor Wood's report, which is found on pp. 35 and 36 of 
the " Report of the Special Committee on the Water-Supply of Cam- 
bridge: " — 

" Before reaching the Belmont railroad-station, it [Wellington Brook] receives 
a large amount of drainage, direct and indirect, from buildings near the bank. 
Formerly the sewage from the privies and sinks was discharged directly into the 
brook, the privies in many instances being built over the brook. These were 
moved back as far as possible, and brick vaults provided for the inhabitants by 
the Water Board, so that, at the present time, the priToy drainage in this district 
is indirect. A considerable amount of house-drainage, however, still goes 
directly into the brook. After leaving the railroad-track, it enters the lowlands, 
which are highly cultivated and manured, partly with night-soil. In its flow 
through these market-gardens it necessarily takes up a large amount of animal 
matter, especially after a heavy rain. How much of this is human depends 
largely upon 'the amount of night-soil used a's manure, which varies according 
to circumstances. 

"A short distance from Brighton Street it receives the drainage from Richard- 
son* s piggery, about which so much has been said in the various Water Board 
reports. Formerly the drainage from this piggery was received into the brook 
by an open ditch, which has been filled up, and a dyke built, so that it is now 
obliged to fl.ow over the meadow or soak through the soil before entering the 
brook. * After a heavy rain, however, the water rises high enough to overflow 
this dike; and for the time at least this attempt to divert the drainage of the 
piggery is rendered abortive.' " 

Professor Wood goes on to speak of the slaughter-house in that 
vicinity, and the muck-heap connected with it, and saj's, — 

''This muck-heap is situated on the top of a gravel bank, west of the 
slaughter-house, between it and Wellington Brook. During the warm weather, 
when the ground is not frozen, the muck will absorb very large quantities of 
soup, so that if the muck-heap is properly taken care of, there is no danger of 
pollution of the water of the brook or of the subsoil. In the winter, however. 
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the soup cannot be absorbed, and must flow down the hillside to Wellington 
Brook." 



That is the stream from which Cambridge is compelled to take 
water with which to fill Fresh Pond. The investigations then made 
showed conclusively that it was safe to take the water of Wellington 
Brook into Fresh Pond only during the spring freshets, and when the 
ground is frozen. At such timed we fill up Fresh Pond if there is 
water enough, and then shut off Wellington Brook for the rest of the 
year. 

Year after year we go op in that way, filling up in the spring, and 
using what the pond will give us, drawing the pond down constantly 
until the next spring rains enable us to fill it up. 

Now, that is not a safe and substantial water-supply for a city. 
Our brothers concede it. Consider practically what is the exigency 
there. Do you remember the picture which was given you here of 
the president of the Water Board and the superintendent of the 
water- works standing upon the bank of Wellington Brook, hesitat 
ing whether to take the flow of that brook or not ? On the one side, 
a sense of responsibility as to the character of the flow, whether it 
was safe ; on the other side, urging them on, the absolute necessity 
for taking it, almost whether safe or not. Does any other inunicipal- 
it}'' present to you a case like that, where the public authorities, act- 
ing under the most delicate and responsible sense of their duty, are' 
driven by necessity to consider such a question ? And, moreover, 
are you not satisfied that our inspection is as close as it can be 
made ? They tell us here about twenty-five or thirty gallons a day 
per head. I do not know how long the water-works of the city of 
Providence have existed ; but I do know that the most complete, per- 
sistent, and active inspection is made of the Cambridge water- works, 
— an inspection started by a man, years ago, interested in it by 
reason of his enthusiasm in the subject, and kept up since by the 
absolute necessities of the case. 

I dwell on this, gentlemen, because I want you to see how Cam- 
bridge is situated. I want 3'ou to brush awaj the cobwebs intro- 
duced by the respondents into this case, and consider th^ subject as 
it stands to-day, — the actual situation of Cambridge. Its Board of 
Health has closed its wells, so that it must rely for its water upon its 
aqueduct, or it must be depopulated. I venture to say, and I say it 
without fear of contradiction, — especially do I so say it when my 
brothers upon the other side, active and keen as they are, have not 
been able to give us smy particular advice on this subject, — I say, 
I do not believe that there is a city in the civilized world whose 
water-supply is more precarious than that of Cambridge to-day, as to 
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quantity and as to quality ; and the members of the Water Board do 
not feel that they perform their duty without constantly urging the 
city to seek further for a supply. The exigency is absolute. 

Now, my brothers make but one reply to this, so far as the exi- 
gency is concerned. They tell us that we are situated near Boston, 
and that we can take water from Boston. Well, I want to argue 
this question fairly, Mr. Chairman and gentlemen, and I want to call 
your attention to the exact situation. You sit here, not as represen- 
tatives of any particular locality, nor as prejudiced by the supposed 
interests of any particular locality, but to represent the State, to 
legislate for " the greatest good of the greatest number." Have I 
not then a right to assume, that, in the consideration of the problem, 
you will give your fair, and, in so far as human nature will permit, 
your unbiassed judgment, on our petition ? We are a municipality, 
one of the largest in the State, and in absolute need of water ; able 
to get it if you will give us a chance ; willing to expend the neces- 
sary money, and presenting a practicable plan. We come here 
bfefore you with a plan which is approved by the only engineer who 
is introduced upon the other side, and within our means, anxious to 
get that water, and we come to you for legislative permission to carry 
out this plan. And what is the reply upon the other side? Why, 
they say, " Cambridge is not very badly off. She has got a rich 
neighbor that has water enough, and she ought to go and see if she 
cannot trade with that neighbor before she undertakes to set up ou 
her own account." Well, gentlemen, I do not know how long you 
have served in this business of legislation ; but I venture to say that 
you never heard that answer given before to a municipality coming 
here for water. Suppose, for instance, that we do go to Boston ; 
suppose I take my brother Bullard's book, from which he read, and I 
stand up with as much solemnity as he did, if that is possible, and 
read to the president of the Boston Water Board the remarks which 
he read from the European author who says that we should not have 
more than twenty-five or thirty gallons of water per head, and I say, 
" You have got plenty of water ; you can let us have it just as well 
as not." Suppose I take my brother Morse's statement which he 
has read here, and show the Board absolutely, by Ggures, that they 
have got water enough for us ; suppose I allude to the basins and 
reservoirs thej^ may build ; suppose I believe all I say ; and suppose 
they do, but will not admit it: what would be their answer? You 
heard from the chairman of the Committee on Water of the Boston 
City Council how he treated that petition which was read here, which 
had been presented to his committee. He said he was going to give 
those petitioners a hearing when he got ready ; that Boston did not 
want an}^ advice about taking care of its water. In my judgment, 
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the water of Boston is wasted ; in my judgment, it always will be 
wasted, pretty nearly as much as it is now, and there never will be a 
time, so long as certain* influences in Boston can prevent it, in which 
the consumption will be very much below what it is now. Now, are 
you going to turn us away on some supposed theory as to the duty of 
the city of Boston to supply us ? It is said on the other side that 
Boston is willing and anxious to furnish us with this supply. That 
does not appear. They say, on the other side, that we should have 
made efforts to get water from Boston this last year. The onlj'' time 
we ever did apply to them to get water, they told us they had not got 
it, and they intimated something about eighty-five per cent, of the 
receipts, — that the contracts the}- had required the payment of eighty- 
five per cent, of the receipts ; and it was prett}' plain that Boston — 
the good old Puritanic city of Boston — had not lost its Puritanic 
shrewdness. 

Now, can you safely calculate upon the fairness of the city of 
Boston in this matter? Is it a sufficient answer for the Legislature to 
say to a municipality, in the stress in which Cambridge is, " Boston, 
we think, will be fair : we do not know, but we think Boston will be 
fair with you, and do what is right." Look at the historj' of Boston 
on this water question. They have contracts now where they take 
eighty-five per cent, of the receipts. The city solicitor comes here, 
and says that Boston wants to reduce that price. Why in the world 
cannot Boston reduce it? He has not given us any reason. If they 
think eighty-five per cent, is too much, and say to those cities and 
towns that they will take fifty per cent., I do not believe that conces- 
sion will be refused. 

Mr. Bailey. Do you know who paid for the pipes, and every thing 
of that kind ? 

Mr. Hammond. I cannot say any thing about that ; but the only 
contracts the}' have require the payment of eightj^-five per cent, of the 
gross receipts. But call it fifty per cent., if you please, and see what 
the figures are. The water receipts in Cambridge in 1881 were $171,- 
135. Suppose that Boston furnished that water, and charged only fifty 
per cent, of the receipts. One-half of $171,135 is, in round numbers, 
$85,000. That is, if Boston furnished us with the water which we 
now use, and charged us only fifty per cent, of our water receipts, 
which is the lowest price, as it is conceded on the other side, that 
even benevolent Boston would ever be willing to make a contract for, 
the charge would be $85,000. 

Mr. Morse. Don't you expect to use your own supply also? 

Mr. Hammond. I am speaking now with regard to the supply 
which we can get from Boston ; and I am speaking of it by way of 
comparison, on the question whether we had not better get our 
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8,000,000 gallons from the Shawshine. Now, suppose we take 
8,000,000 gallons — the quantity that we ask to take — from the 
Shawshine : that would be sixteen-fifths of •2,500,000, the amount 
we now use. For that 8,000,000 we would have to pay Boston 
$272,000 a year. That is equal to the interest of about $5,500,000 
at five per cent, per annum. And this, remember, is only on the basis 
of paying fifty per cent, of the receipts. I ask this Committee whether 
\ the Water Board of Cambridge would be justified in making a con- 
tract with Boston upon any such terms as have been suggested here ; 
whether it is not altogether better for them, in a, pecuniary point of 
view, to go to the Shawshine ? We can take the waters of the Shaw- 
shine, and take 8,000,000 gallons a day, and it will cost us, we 
will say, a round million dollars. (You may think it will cost more, 
but we will put it at that.) That loan can be floated — I am liberal 
here with figures — at five per cent., to say the least : so that the in- 
terest upon the expense of getting the water of the Shawshine is 
850,000 a year only for 8,000,000 gallons. Is it wise to provide 
that Cambridge shall pay from S85,000 now to $272,000 by-and-by, 
rather than to incur an expenditure which will cost them only, at 
the outside, $50,000 or $60,000 a year? Is it not your duty here, as 
members of this Committee, to consider whether you will impose upon 
Cambridge, on any such flimsy arguments as we have heard upon the 
other side, such an additional expense as that for water? And I am 
not speaking now of the fact that we ought to control our own works. 
It is absolutely demonstrable that it is much cheaper for us to take 
the water of the Shawshine than to go to Boston, even if Boston is 
disposed to make more favorable contracts with us than she has ever 
made with anybody else. 

Mr. Morse. She has never made any contracts with anybody else. 

Mr. Hammond. I know you say that; but the moment we go 
to the president of the Water Board and say, ••' We want 8,000,000 
gallons a day : how much will 3^ou»charge? " he says, " We are char- 
ging those folks over there eighty-five per cent, of the receipts." 

Mr. Bailey. The Water Board are not the parties to whom you 
should go. The cit}' government are the only parties who have 
power to make terms with you. The Water Board have no power to 
sell 3^ou a dollar's worth. 

Mr. Hammoi^d. Does anybody in this world suppose that the city 
government of Boston would do any thing diflTerent in regard to this 
matter of the disposal of water than the Water Board should suggest? 

Mr. Bailey. They do it every year. 

Mr. Hammond. Now, my brother Morse, with his lynx eye, has 
discovered a statute, chap. 126 of the year 1880, which he thinks 
will solve this problem. I should like to analj^ze that statute a little. 
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In the first place, the city of Boston, by sect. 6, is authorized, "if 
the Boston Water Board shall be of opinion that the supply of water 
is sufficient for the purpose, to sell water to the city of Cambridge, 
when conducted through the main pipes laid by virtue of the provis- 
ions of sect. 2 of this Act." " If the Water Board is of opinion 
that the supply of waier is sufficient for the purpose." 

Now, you msiy not have the idea that the Water Board of Boston 
are careful enough about the water-supply ; but it is pretty plain that 
it is their judgment which is to control this matter, even under that 
statute. You may think they have poor judgment ; but their judg- 
ment, whether good or poor, is to determine whether, after the 
Mystic is connected with the Sudbury, Cambridge can have any water 
from the connecting pipe. The city government of Boston can have 
nothing to do with it without the sanction of the Water Board. Are 
you going to say to us substantially, " Gentlemen, j'ou are in a hard 
stress over there in Cambridge : it is a pretty hard case ; no mistake 
about that. We don't quite see what you can do, except to go to the 
Boston Water Board, and get down on your knees before them, and 
see if you can convince them that they have got water enough for 
you." It is on that ground that we shall be turned from this State 
House, if we are turned at all, — on that ground, and on none other. 
But the beauty about this is, that it is perfectly clear that Boston does 
not even mean to build that main, if she can help it. The first section 
of the Act authorizes a main pipe to be laid in Beacon Street, which 
has been done. The second section authorizes the construction of a 
main pipe, which shall connect the two systems through Cambridge. 
And then the last section saj's, — 

"This Act shall take effect upon its acceptance by the City Council of the 
city of Boston ; but the powers conferred by sect. 1 of this Act may be exercised 
without any obligation on the part of said city to exef cise the powers conferred 
by sect. 2." 

That is, they may construct one without the other ; and they have 
constructed one, and not the other. Cambridge can neither construct 
the other, nor compel Boston to construct it. 

Now, is it fair, when you see a municipality in the stress in which 
Cambridge is, to make her rely upon the good-will of an adjoining 
city for a supply of water ? Is it the principle on which you should 
legislate ? I am now assuming that we should hurt Andover. Is it, 
I repeat, the principle on which you should legislate ? 

Now, Mr. Chairman, and gentlemen of the Committee, I have been 
endeavoring to show 3*ou, by figures, that it is absolutelj' more eco- 
nomical for Cambridge to get water from the Shawshine than to go to 
Boston. I have shown 3'ou that it is not safe to rely upon Boston ; 
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that she must look out for herself first. I believe you are satisfied 
that it is not right to turn us away, and leave us to the mercies of a 
more powerful neighbor. And now I ask your attention to the 
precise proposition which is before 3'ou. 

This bill concerns the water of a small stream. My friends upon 
the other side have argued with remarkable ability — I had no idea 
that a sentimental idea could be brought out so clearly until I heard 
my brother Morse — their theory that the passage of this bill is going 
to shut down those mills and ruin Andover. Why, as I thought 
over the lugubrious prophecies that were made by the witnesses from 
Andover, and scanned the sombre features of my brother Poor, I was 
reminded of the familiar lines of Goldsmith : — 

** Sweet, smiling village, loveliest of the lawn ! 
Thy sports are fled, and all thy charms withdrawn. 
Amidst thy bowers the tyrant's hand is seen, 
And desolation saddens all the green. 
One only master grasps the whole domain, 
And half a tillage stints thy smiling plain. 
Nor more thy glassy brook reflects the day, 
But choked with sedges works its weary way." 

I could not understand how the people of Andover had got into 
such a frame of mind ; but P remembered that for generations their 
theology has been somewhat gloomy. They have been educated, 
year after year, and generation after generation, to have the most 
lively anxiety for the future. Not present works ^ but faith^ is that 
on which the people of Andover rely ; and, the more serious their 
view of the future, the happier they believe that future will actually 
be. No other community could have got into such a frame of mind 
on this question as they have. Why, their anxiety about the future 
makes me think of Mrs. Toodles, who, you remember, bought a 
second-hand sign. She was a great buyer at auctions, and she 
bought a sign with the name Thompson upon it, spelled with a "p." 
Her husband remonstrated with her for buying sucli a thing, and she 
replied, " We may have a child. That child may be a daughter, and 
that daughter may marry a man by the name of Thompson, who 
spells his name with a ' p ; ' and that sign will be just the thing." 

Now, Andover makes the objection to this bill, not that it of itself 
is bad, — and I desire to call attention to this fact, — but that it is 
"the entering wedge," as it was expressed here by one witness ; 
and that phrase has been echoed and re-echoed through this chamber 
ever since in the evidence and in the arguments. I asked the mill- 
owners, Mr. Bradlee, for instance, — a very estimable man, who has 
apparently done a good deal for his operatives, — " Mr. Bradlee, do 
you believe we shall hurt 3'ou ? " — "I don't know," said he : "it is 
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an experiment.*' Is there any doubt in your minds that that Theo- 
logical Seminary will still exist ; that the students will have the same 
opportunities to bathe they have had heretofore ; that they can walk 
upon the banks of that stream with all the sentimentality which their 
education will leave in them, with the gloomy feelings which their 
theology creates ? Do we hurt their stream ? See what my brother 
Morse last year said, who always has an appearance of candor in 
whatever he says. I read from his argument on p. 151 of the 
report of the hearing of last year, — 

" Nobody objects to having the water taken from any of these rivers in the 
spring. There is great waste, of course, from all rivers at that season of the 
year. But you are to look at the minimum supply ; you are to look at the min- 
imum quantity that runs through the river, and say whether or not an applica- 
tion that seeks to take that away is not practically an application to take the 
entire river. 

" The Committee are so familiar with this class of questions that I need not 
dwell upon it. I merely suggest to them that where a small river, which fur- 
nishes only a limited amount of water, is to be drawn upon to supply a certain 
amount, like 8,000,000 gallons a day, it is, practically, to be exhausted at the 
most critical time." 

We propose to take it only when it would otherwise be wasted, 
and actually to increase the flow in a dry time. 

Is not the opposition of Andover here the most ill-founded and un- 
reasonable opposition that j'ou have had to any project before this 
Committee ? I put that question to you in all sincerity. Do they 
know w^hat they are opposing? Why, I asked the town committee, 
as the other side brought them out one after another, " Have you 
looked at this proposition of Cambridge?" Well, no, they hadn't. 
"Do you know what j'ou are opposing?" Well, no, thej'^ didn't. 
Is not that a fair statement of their evidence? " Why do you oppose 
it? " '^ Because we feel that it is an entering wedge." In the mind 
of Andover, the sanctity of that theological institution permeates 
every drop of water that goes by it ! I had the honor to say, when 
I opened the hearing before this Committee, that I really believed, 
that, if the mill-owners of Andover would consider carefully the prop- 
osition of Cambridge, they would come to the conclusion that, instead 
of hurting them, we were absolutely benefiting them ; but, Mr. 
Chairman, they " fear the Greeks, even bearing gifts." They do not 
know what to say to it. Their own engineer, Mr. Crafts, says our 
plan is perfectly practicable, that more water will go down that stream 
every day of the j-ear than now frequently goes down there. I am 
informed that when j'ou were at Andover the other day the water 
was going to waste over the dams. What this bill proposes to do is 
to preserve that pure water which is thus running to waste over those 
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dams, and save it in the reservoir, to give a portion of it to the city 
of Cambridge, and to give the mill-owners of Andover actually more 
of it when they need it than they have now. Is not that a fair state- 
ment of the proposition? If, Mr. Chairman, you need any general 
principle upon which to legislate here, I ask you to consider the one 
grand principle of economy, which has built i^ this State. From 
the sands of Cape Cod to the cliffs of Berkshire this State is dotted 
with houses, — pleasant homes, — made possible only by the most 
severe economy. There is water running to waste within the limits 
of the Commonwealth, as pure water as flows anywhere within its 
borders. He is a good legislator who saves and puts to a better use 
that which exists in his own State, under his own jurisdiction. Can 
we not save and use that water, and hurt nobody ? Is it not plain to 
you that we can ? that our whole plan is that of economy in the use 
of the water? I do not believe that the quantity of water which 
Cambridge wiU use for years to come will be any thing like that 
which now goes to waste over that dam. My brother Morse speaks 
of the purity of the water. What can be better for those mill-owners 
than to have a municipality on that stream which is interested in the 
preservation of the purity of the water? Bear in mind that gentle- 
man from Lexington, who said that that town desired to drain into 
this stream, and presented an amendment to this bill for the purpose 
of preserving that right. Is it not better to put a powerful munici- 
pality on that stream, prepared by all means which the law has given 
it to protect the purity of its water ? Will it make the flannels any 
less pure that are manufactured by this Ballard vale mill, to have 
above it a reservoir from which water is drawn by a city ? Are not 
these considerations which you may legitimately take into account? 

My idea about this theory of " an entering wedge " is, that, if this 
bill is passed, the question of taking the water of the Shawshine will 
be substantially settled for all time, because the Legislature will 
recognize, by the passage of this bill, the importance of letting 
10,000,000 gallons a day run down there, so that the effect will be 
to keep everybody else off more than if no bill had been passed. 

So I say, in substance, that the proposition which we make here, to 
take the water of the Shawshine River, is a proposition to equalize 
its flow, so that the mills and the town will get more water when they 
need it than they get now. We say that 10,000,000 gallons a 
day shall go down ; we agree that it shall ; we are bound that it 
shall ; we submit ourselves to a court of equity' if it does not. How 
much is 10,000,000 gallons a day? What will run constantly 
over a dam five feet wide and one foot high. It will put more mill- 
power upon that stream. The mill-power now is not equal to five 
hundred horse-power. It is not one third as much as exists in one of 
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those mills at Lawrence. I grant yoa that that is a small oonsidera- 
tion, if it is the power upon which a community lives ; but it is not 
the water-power that carries these mills. Mr. Bradlee's mill was run 
nine months 3'ear before last by steam, six months last 3'ear. The 
other mill-owners have not been on the stand ; bat it Is fair to assume 
that they run no less by steam than his mill does. Not as motive- 
power do they need this water, nor do they chiefly use it as such. 
They use it chiefly for washing their goods, and desire to have the 
discharge equalized ; and I believe that the mill-owners themselves, 
if they considered their own interests, would do exactly what we are 
going to do there, as far as the dam is concerned. Of course they 
would want all the water ; but it would equalize the flow, and be better 
for them. Why, what have they done with that little pond called 
Foster's Pond? The stream is so small that the}^ have actually done 
with Foster's Pond what we desire to do for them upon the river. 
Mr. Bradlee sa3's the fact that Cambridge is to have control of it is 
the main thing that troubles him. Cambridge is not to have control 
of it. That is where he is mistaken. This Legislature, by passing 
that law, places Cambridge under an obligation to give those who are 
aggrieved the right to enforce that guarantj'. Cambridge is under 
the law, and Mr. Bradlee will not find his dam within the power of 
Cambridge : he will find it under the power of the law, where every 
other right in this Commonwealth ought to be. 

It is stated here that Boston has a pipe connected with Cambridge 

by which we can now take 4,000,000 gallons a day into Fresh Pond, 

and 2,000,000 gallons a day into our pipes. That is not true, and it 

was not so stated by the engineer. We can draw through that pipe, 

,the engineer stated, about 1,000,000 gallons a day. 

Mr. BuLLARD. That is because there is a twelve-inch connection. 
My statement was as to the capacity of the sixteen-inch pipe, as 
laid, not as connected. 

Mr. Hammond. I onl}' desired to allude to that mistake, and not 
to go over the argument again with regard to Boston. Almost any 
honorable man, and I know my brother Bullard is an honorable man, 
would say that it was not well to open that gate until Boston gave 
us permission. 

I say then, Mr. Chairman, in substance, — I do not care to go 
over this to any further extent, — that Cambridge is in serious stress 
for water ; that she comes to the State for the right to get water ; 
and that it is unprecedented and unfair to compel her to go, as her 
only resource, to a municipalitj^ where all the bargains in existence 
show that it will be much more expensive to take water from Boston 
than to go to the Shawshine ; that the Shawshine is the only other 
place we can go to; that we do not hurt, but actually help, that 
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community, as the bill is now drawn; and that all these gloomy 
remarks have their origin in an entire misconception of the purpose 
of this bill. And I ask you as legislators, legislating as well for the 
economical use of whatever there is within the limits of this State as 
for the greatest benefit of the greatest number, to give us this bill. 
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